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PRICE  lo  CENTS 
$i.oo  Per  Ybar. 


"SUPERIOR"  Alternating 
Current 
Induction  Motors 

Single  PKatse,  M\jlti  PKa^se, 
Constant  Speed,  Variable  Speed 

Alternators  for  Power  and  Light 


"SUPERIOR"  Direct  Cvirrent 
Machines  to  suit  all  Conditions 


THE  UNITED  ELECTRIC  CO.,  limited 

468-474  King  Street  West,  TORONTO 


MERIDIAN  LAMPS 


BrillidLHt 
Safe 
Simple 
Efficient 


Shadowless 
ChedLp 
Flexible 
AddLptable 


SEND  FOR  BULLETIN  NO.  831. 

More  Light  thatn  a^n  OrdinoLry  Incandescent 
Lamp.  Less  than  an  Arc  Lamp  ^ 

CANADIAN  GENERAL  ELECTRIC  COMPANY,  Limited 

Head  Office  and  Works  :  TORONTO,  ONT. 

District  Offices :      MONTREAL  HALIFAX         OTTAWA  WINNIPEG  VANCOUVER  ROSSLAND 
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The  FIRSTBRQOK  BOX  CO.,  Limited 

King  St.  East,      -  TORONTO 

MANUFACTURERS  OF 

TOPPINS, 

SIDE-Bl^OOKS 

AND  GKOSS-AKMS 


WRITE  FOR  PARTICULARS. 


F.  N.  Phillips,  President. 
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Ivong  Distance  Telephone  Main  4118 

VoltOL  Electric 
R.epair  Works 

Electrical  Repairs 
of  all  kinds 

Repaired  and  Reconstructed 

88  Adelaide  Street  West, 
TORONTO 

D.  MCGREGOR  JOHNSTON,  Proprietor. 


i  THE  MAN 

i  WITH  INFLUENCE 


i 
i 


i 
I 


i 


Gets  his  bias  from  his  fj 
iji 

tried  and  trusted  trade  Tj 
HI 


newspaper. 


HARDWARE  AND  METAL 


I 

is  the  best  medium  in  Canada  5 
for  many  firms  in  the  Building 

I 


Trades. 

THE  MacLEAN  PUBLISHING  CO.,  li^ 


Montreal 


LIMITED 

Winnipeg 


Toron  to 


i  P.  ?mn  E 

MONTR&f^b 
I  .  nnnr 


Geo.  H.  Olney  2i>d,  Secretary-Treasnrer. 

(I 


u 

TORONTO 

im  mm  mi 

Electric  Light  Line  Wire 
Incandescent  and  Flexible  CoFds 
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Rubber,  Mag-net.  Office  and 
Annunciator  Wires 
Cables  for  Aerial  and  Underm)UDd  Use 

U.  S.  Factor}' :    American  Electrical  Works.  Providence,  R.  I. 
New  York  Store  :    W.  J.  Watsok,  Agent,  26  Cortlandl  Street. 
Chicag:o  Store  :    F.  E.  Donohoe,  Agent,  82  Lake  Street. 


Electrica^l  R^epa^irs 

The  Best  Equipped  and  01de^t  Firm  io  Canada 
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617  &  619  Lagauchetlere  St. 
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RECENTLY  PUBLISHED- 


TENDERS  WANTED 


A  Weekly  Journal  ot  advance  iniorma- 

tion  and  public  works. 
The    recognized   medium  for  auvertise- 
ments  lor  Tenders. 


;  CANADIAN  CONTRACT  RECORDi 


THE  CANADIAN  HAND-BOOK 
OF  STEAM  AND  ELECTRICITY 

BY  WILLIAM  THOMPSON 
170  Pages,  Illustraied  In  Strong  Cloth  Binding 

'T'HE  preparatory  chapters  are  devoted  to  a  concise  explanation  ot 
the  foundation  principles  of  Mathematics,  a  knowledge  of  which 
is  absolulely  necesvarv  lo  the  study  of  Electricity  and  Engineering, 
In  I  he  suci  ceding  ch.npters  the  student  is  led  bv  gradual  stages  to  a 
more  complete  acquaintance  with  these  subjects,  and  is  equipped  with 
knowledge  to  enable  him  to  pursue  his  researches  '  .^  \  further  ex- 
tent. 

F-RIC,-R  50  CF-ISTTS? 

TI16  G.  H.  Mortlinf  r  PiidlislUnG  Gnnipanu.  ot  Toronto.  Limited 

TORONTO,    MONTREAL,    WINNIPEG.  VANCOUVER 
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STUART-HOWLAND  COMPANY 


MANUFACTURERS  OF, 

The  Most  Symmetrical  and  Substantial  line  of 


Street  Railway  Overhead  and  Pole  Equipment 

On  the  Market.    Everything  Fully  Guaranteed. 
Also  Dealers  in  Everything  Electrical.    Largest  and  Most  Complete  Line  in  the  East. 

CftfxB.dIe.n  Branch-;  261-287  Devonshire  RO^XOM 

52  AdelaLlde  St.  W..  TORONTO  4-5  Withroo  St.  »  X-ri^ 
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McCormick 
T\irbirves 


4,000  H.  P.,  80  ft.  head,  arran<;ed  to  drive  gener- 
ator  and  a  single  turbine  to  drive  exciter.  Seven 
settings  built  for  the  Hudson  River  Water  Power 
Company  tor  their  Spier  Falls  plant  and  14  pairs  51 
inch  for  their  plant  at  Mechanicsville,  N.  Y. 


S.  /Worgan  Smith  Company,YorK,pa.,as./v 

Branch  Office:  176  FEDERAL  STREET,  BOSTON.  MASS. 

Write  tor  calalOQue  i!  contemplatinQ  purctiase  o!  Turbines 


WIRES  AND  CABLES 

Telephone,  Telegraph  and  Electric  Power  Purooses. 


THE  WIRE  AND  GABLE  COMPANY, 


MONTREAi 


BUILT  IN 
BOTH 

SIMPLE  AND 
COMPOUND 
TYPES 


THE  McEWEN 


HIGH  SPEED 

AUTOMATIC 


Requires  no  introduction  to  the  engineering  public — Designed  for 
Simplicity,  Strength  and  Close  Regulation. 


WATER06IS.  BRANTFORD.  CANADA 
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SPARKS. 

The  ratepayers  of  Picton,  Ont. ,  have  voted  in  favor  of  raising 
$iS,ooo  for  a  new  street  lighting'  system. 

The  town  council  of  Carberry,  Man.,  are  considering  the 
installation  of  an  electric  light  plant,  at  a  probable  cost  of 
$15,000. 

Mr.  M.  A.  Maxwell,  a  former  resident  of  St.  Andrews,  N.  B. , 
but  recently  located  at  Easton,  Pa.,  has  purchased  an  interest 
in  the  Washington  Electric  Light  Company,  Washington,  N.  J. 

The  ratepayers  of  Bobcaygeon,  Ont.,  granted  a  by-law  on 
January  ist  to  raise  $25,000  for  the  purchase  of  a  water  power 
and  establishment  of  an  electric  light  plant. 

The  Canadian  General  Electric  Company  have  found  it 
necessary,  owing  to  increased  business,  to  build  a  large  ware- 
house in  Montreal. 

The  Georgian  Bay  Power  Company  are  asking  for  tenders  up 
to  January  26th  for  the  construction  of  a  tunnel  in  connection 
with  their  power  development  project  at  Eugenia  Falls. 

Mr.  A.  McL.  Hawkes  is  said  to  have  been  engaged  to  design 
the  power  plant  of  the  Chilliwack  Light  &  Power  Company, 
Chilli wack,  B.C. 

The  Trenton  Electric  &  Water  Company  have  agreed  to  ex- 
tend until  February  i  the  time  allowed  the  Council  for  a 
decision  in  respect  to  the  lighting  contract.  They  have  also 
agreed  to  make  the  term  three  instead  of  five  years. 

Mr.  J.  R.  Gordon  has  secured  a  franchise  for  an  electric 
power  and  street  railway  service  in  Sudbury,  Ont.,  for  twenty- 
five  years,  the  corporation  to  have  the  option  of  purchase  at  the 
end  of  twenty  years. 

The  Shawinigan  Power  Company  are  constructing  a  trans- 
mission line  from  Three  Rivers  to  Victoriaville,  thence  to 
Thetford  Mines  and  Black  Lake.  The  voltage  will  be  50,000 
and  it  is  intended  to  furnish  power  for  the  operation  of  mines  as 
well  as  for  lighting  the  different  villages  in  the  county  of 
Megantic. 


Dr.  Reynolds  has  submitted  a  proposition  to  the  council  to 
establish  an  electric  light  plant  at  Ladysmith,  B.C.  If  given  a 
twenty-five  years  franchise  he  agrees  to  have  the  pl'int  in  opera- 
tion by  August  next. 


GLARKSON  SCHOOL  OF  TECHNOLOGY 

Thomas  S.  Clarkson  Memorial,  Potsdam,  N.Y. 

Organized  under  chatter  of  the  University  of  the  State  of  New  York. 
Courses  leading  to  degrees  of  Bachelor  of  Science  in  Chemi- 
cal, Civi',  Electrical  and  Mechanical  Engineering,  comprising 
four  years  of  thorough  training  and  resident  college  work  in 
theory  and  practise  of  engineering.  Copies  ot  Clarkson 
Bulletin,  published  quarterly,  mailed  on  application.  Health- 
ful climate.    Tuition  and  living  expenses  moderate. 

WM.  S.  ALDRICH,  Director. 


THE  TELEPHONE 

Is  a  Companion,  Friend  and  Servant 

Combined. 
Invaluable    for    convenience   in  the 
household. 

LONG  DISTANCE  TELEPHONE  SERVICE 


has  no  equal  for  the  facility  ii  affords  in 
business  life. 

Full  particulars  as  to  rates  and  ser\-ice  at  the 
nearest  office  of  the 
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The  Nova  Scotia  Steel  &  Coal  Com- 
pany are  preparing  to  open  a  new  colliery 
at  Sydney  Mines,  N.S.,  to  be  operated  al- 
most entirely  by  electric  power. 

It  is  understood  that  Willis  Chipman, 
C.E.,  of  Toronto,  has  been  engaged  by 
the  corporation  of  Prince  Albert,  N.W.T. , 
to  report  on  a  water  power  about  ten 
miles  from  that  place. 

The  Montreal  Light,  Heat  &  Power 
Companj'  have  purchased  property  on 
Craig  street,  immediately  west  of  St.  Ur- 
baln  street,  and  intend  erecting  thereon 
an  office  building  to  meet  their  require- 
ments. - 

The  Cfinadian  Pacific  Railway  Com- 
pany are  now  arranging  to  develop  the 
Kananaskis  Falls,  in  the  Bow  river  some 
sixty  miles  west  of  Calgary,  Alberta.  A 
cement  plant  is  about  to  be  built  at  Cal- 
gary which  will  probably  be  operated  by 
electric  power. 

Mr.  Abel  Wright  has  drawn  the  atten- 
tion of  the  Council  of  Owen  Sound,  Ont., 
to  an  undeveloped  water  power  twent}-- 
eight  miles  from  that  city,  on  the  Saugeen 
river.  He  estimates  the  available  head 
at  from  40  to  50  feet  and  the  probable 
development  3,000  h.p. 

The  Canadian  General  Electric  Corn- 
pmy  have  supplied  a  150  k.w.  revolving 
field  3-phase  alternator  with  switchboard 
and  exciter  to  the  Nanaimo  Electric  Light 
&  Power  Company,  Nanaimo,  B.C  ;  also 
a  30  k.w.  multi-polar  generator  with 
swithboard,  etc.,  to  the  Revelstoke  Lum- 
ber Company. 

Hon.  R.  W.  Scott,  Secretary  of  State, 
has  decided  that  the  name  "  Grand  Falls 
Power  Company  "  properly  belongs  to  the 
syndicate  who  obtained  their  charter 
from  the  New  Brunswick  Government. 
A  company  consisting  of  Sir  William  Van 
Home  and  others  obtained  a  Federal 
charter  under  the  same  title. 


A  FINE  STEAM  PLANT 


"/  Lui/I  say  ivithout  qualification  that  it  is 
as  fine  a  boiler  and  engine  plant  as  I  have  ever 
had  the  pleasure  of  seeing  for  its  size.  The 
engine  was  working  without  heating  and  abso- 
lutely without  any  noise.  I  wish  to  congratu- 
late you  on  your  success  in  building  this  class 
of  engine  and  hope  that  we  may  have  pleasure 
in  dealing  with  you  again  " 

The  above  refers  to  a  350  horse  power  Robb-Armstrong; 
Corliss  engine  and  two  175  horse  power  Robb-Muniford 
boilers  installed  by  us. 

ROBB  ENGINEERING  CO.,  Ltd. 

AMHERST.  N.S. 

.  I  WILLIAM  McKAY.  520  Ossinaton  Avenue.  Tororvto. 

AHFNTS-^  WATSON  JACK  <&  company"  Bell  Telephone  Bids..  MontPt^l. 
nUt.l1  I  W  (  J.  K.  PORTER,  355  Carlton  St..  Winnipeg. 
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The  largest  single  contract  ever  made  v^ith  a  factory  concern 
was  recently  consummated  between  the  Niagara  Falls  Hy- 
draulic &  Power  Manufacturing  Company  and  the  Pittsburg 
Reduction  Company,  of  Niagara  Falls,  N.Y.  By  the  terms  of 
the  contract,  the  power  company  must  supply  a  block  of  27,000 
horse-power  to  the  Pittsburg  Reduction  Company  by  January 
1907.  The  power  is  to  be  used  for  the  operation  of  a  new 
plant  to  be  erected  by  the  reduction  company  in  the  lower  milling 
district.  The  building  will  be  600  feet  long  and  will  employ  400 
men'  Later  the  company  will  build  a  rolling  mill  for  the  manu- 
facture of  aluminum  wire.  The  Pittsburg  Reduction  Company 
is  now  the  largest  producer  of  aluminum  in  the  world,  having 
two  large  plants  here,  one  at  Shawinigan  Falls,  Canada,  and 
one  at  Massena  Springs,  N.V. 


The  Globe  Electrical  Company,  of  Vancouver,  B.C.,  have 
recently  got  in  an  assortment  of  aluminum  fixtures  from  the 
Canadian  Aluminum  Works  of  Montreal.  This  is  the  first  appear- 
ance of  that  metal,  in  the  form  of  electric  fixtures,  on  the  Pacific 
Coast. 

The  Imperial  Electric  Motor  Company,  Limited,  has  been 
incorporated,  with  head  office  at  Toronto  and  a  capital  stock  of 
$200,000.  The  provisional  directors  include  Messrs.  Andrew 
Dods  and  Robert  McKay,  solicitors. 

An  Ontaria  charter  has  been  granted  to  the  Rhodes  Metallic 
Packing  Company,  Limited,  of  Toronto,  capital  $40,000,  to 
manufacture  and  sell  metallic  packing  and  engineers'  supplies. 
Messrs.  J.  M.  Rhodes,  engineer,  and  J.  S.  Dawson,  electrician, 
are  provisional  dirextors. 


ELECTRIC  HOISTS 

Where  Electric  Power  is  available  it  is  often  desirable  to  use 
Electric  Hoists  instead  of  Hoisting  Engines 

We  build  them  of  any  desired  capacity,  single  or  double  drum, 
for  every  service.  Furnished  with  or  without  Motor  as  desired- 
Correspondence  invited. 

The  Jenckes  Machine  Co.,  Limited 


54  LaLnsdowne  Street 


SHERBROOKE.  QUE. 


WORTHINGTON  TWELVE-INCH,  VERTICAL  VOLUTE  PUMP. 
Designed   for  direct  connection  to  a  vertical-shaft  motor,  capacity 
3,000  gallons  per  minute  against  60  feet  head. 

V   V    These  pumps  are  largely  used  for  pvimping  sewa^ge    V  V 

The  John  McDouaaii  Gaiedoniaii  Iron  works 


Builders  for  Canada 


Goiiipanu,  Limited 


MONTREAL 
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ELECTRIC  POWER  FOR  THE  SARNIA 
TUNNEL. 

The  announcement  has  been  given  out  by  the  Grand 
Trunk  Railway  Company  that  arrangements  have  been 
made  for  the  adoption  of  electric  traction  in  the  St. 
Clair  Tunnel,  the  contract  for  which  has  been  awarded 
to  the  Westinghouse  Electric  and  Manufacturing  Co., 
the  work  to  be  started  at  once  and  brought  to  comple- 
tion as  quickly  as  possible.  The  system  that  will  be 
adopted  is  the  alternating  current  system,  with  over- 
head conductors — the  conductors  in  the  interior  of  the 
tunnel  being  placed  upon  the  walls  and  in  the  railway 
yards  they  will  be  supported  by  steel  bridges.  The 
trains  will  be  operated  by  alternating  current  locomo- 
tives, capable  of  hauling  a  passenger  train  on  the 
grade  at  the  rate  of  20  to  25  miles  an  hour,  and  a 
freight  train  of  i  ,000  tons  at  the  rate  of  ten  miles  an 
hour.  The  interior  of  the  tunnel  and  the  yards  on 
both  the  United  States  and  Canada  sides  of  the  St. 
Clair  River  will  be  lighted  by  electricity  from  the 
power  that  will  be  generated  in  the  extensive  power 
house  that  it  will  be  necessary  to  erect.  The  length 
of  the  tunnel  proper  is  6,025  ^^^^  and  of  the  open  por- 
tals or  approaches  5,603  feet  additional,  or  more  than 
two  miles  in  all,  one  of  the  longest  submarine  tunnels 
in  the  world.  It  is  a  continuous  iron  tube,  19  feet  10 
inches  in  diameter,  put  together  in  sections  as  the 
work  of  boring  proceeded,  and  firmly  bolted  together, 
the  total  weight  of  the  iron  aggregating  56,000,000 
pounds. 


The  British  Columbia  Telephone  Company  will  invite  tenders 
in  the  near  future  for  the  erection  of  a  four-storey  exchange  on 
the  east  side  of  Seymour  street,  between  Dunsmuir  and  Pender 
streels,  and  in  this  exchange  they  will  install  the  latest  type  of 
switchboard. 


B.  &  W. 

flutoinaiic  Time  Swiicn 


Don't  waste  your 
current.  Let  a  B.  &  W. 
Automatic  Time  Switch 
control  your  window 
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on  time.  Type  A  turns 
'*  off."  Type  B  turns 
"  on  "  and  "  off." 

Simple—  Reliable  ~  Moderate 
Price 
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SPARKS. 

H.  W.  Foulds  &  Company  have  offered  to  dispose  of  their 
electric  light  plant  at  Hastings,  Ont.,  to  the  corporation  for 
$20,000,  this  to  include  a  village  lot  and  water  power  estimated 
at  200  h.p. 

The  Charlottetown  Light  &  Power  Company,  Charlottetown, 
P.  E.  I.,  have  increased  the  rates  on  commercial  and  domestic 
lighting,  and  the  council  have  declared  that  unless  the  increase 
be  withdrawn  the  corporation  will  install  their  own  electric  plant. 

The  City  Council  of  St.  John,  N.B.,  have  appropriated  the  sum 
of  $400  for  the  purpose  of  securing  a  report  from  an  engineer  on 
the  water  power  at  the  Reversible  Falls.  It  is  probable  that 
Mr.  C.  H.  Vogel,  of  Ottawa,  will  be  engaged. 

It  is  expected  that  the  new  alternating  arc  street  lighting 
system  will  be  installed  at  Vancouver,  B.C.,  in  about  three 
months.  The  necessary  lamps  have  been  ordered  and  the  old 
direct  current  open  type  will  be  discarded.  The  new  sj-stem 
will  cost  in  the  neighborhood  of  $20,000  to  install. 

Mr.  B.F.  Reesor,  manager  of  the  Georgian  Bay  Power  Com- 
pany, states  that  the  plans  of  Engineer  Von  Sohn  have  been  re- 
ceived and  that  it  is  quite  probable  that  the  contract  for  the 
storage  reservoir  will  be  awarded  this  winter.  The  powerhouse 
will  be  located  at  Eugenia  Falls. 

Six  months  ago  the  Town  Council  of  Port  Hope,  Ont.,  in- 
formed the  Port  Hope  Electric  Light  &  Power  Company  that  on 
the  expiration  of  their  contract  the  company  must  remove  all 
poles,  wires,  etc.,  from  the  streets.  The  contract  expired  on 
December  22nd,  and  an  interesting  situation  has  therefore 
developed. 

Mr.R.  Mitchell.of  the  old  firm  of  Mitchell  &  Forgo, electricians, 
Vancouver,  B.C.,  has  bought  out  his  late  partner's  interest  in  the 
business  and  is  now  conducting  it  under  his  own  name.  Mr. 
Mitchell  reports  a  considerable  influx  of  work  since  the  British 
Columbia  Electric  Railway  Company  extended  their  wires  to 
North  Vancouver  and  Central  Park. 

Major  A.  E.  Snyder,  of  the  Northwest  Mounted  Police,  and 
Robert  Lowe  and  August  Volpel,  all  of  White  Horse,  Yukon 


district,  are  applying  for  the  incorporation  of  the  X'olpel  Power, 
Light,  Water  &  Telephone  Company,  Limited.  The  company 
intend  to  operate  within  fifty  miles  of  Carcross.  The  capital  is 
placed  at  $50,000. 

The  Town  Council  of  Arnprior,  OnL,  have  accepted  the  offer 
of  McLachlan  Bros,  to  operate  the  waterworks.  McLachlan 
Bros,  will  receive  the  sum  of  $3,000  per  annum  for  a  period  of 
ten  years  for  the  supply  of  power  to  the  amount  of  100  h.p.  If  ad- 
ditional power  is  required  the  corporation  must  pay  for  same  at 
the  rate  of  $20  per  horse  power  per  annum.  McLachlan  Bros, 
propose  to  establish  a  power  plant  on  the  Madawaska  ri\er. 

Mr.  A.  B.  Turner,  representing  the  Ontario  Electric  Railway 
Company,  recenth-  appeared  before  the  city  council  of  Toronto 
asking  for  an  entrance  into  the  cit\-.  The  charter  held  by  this 
company  permits  them  to  build  an  electric  railroad  from  Corn- 
wall to  Toronto,  together  with  branch  lines  running  for  30  miles 
at  right  angles  to  their  main  line.  It  is  proposed  to  obtain 
power  from  the  falls  on  the  Trent  river,  and  to  first  build  the 
line  between  Toronto  and  Kingston. 

Messrs.  Lafleur,  MacDougall  &  MacFarlane,  solicitor>,  Mon- 
treal, are  applying  for  the  incorporation  of  the  Southern  Electric 
Company,  to  distribute  electric  power  in  the  counties  of  Nicolet. 
Vamaska,  Arthabaska,  Drummond,  St.  Hyacinthe,  Bagot, 
Megantic,  Wolfe,  Beauce,  Richmond  and  Sherbrooke.  The 
applicants  include  Senator  Mackay,  John  E.  Aldred,  Howard 
.Murraj-,  Julian  C.  Smith  and  Thomas  MacDougall,  all  of 
Montreal. 

The  experimental  furnace  established  for  the  Dominion  Govern- 
ment at  Sault  Ste.  .Marie,  Ont.,  to  determine  whether  the  electric 
process  is  applicable  to  the  economical  smelting  of  Canadian  ore 
has  been  completed.  The  furnace  has  a  capacity  of  two  tons  of 
pig  iron  per  twentj--four  hours  aud  is  capable  of  absorbing  500 
E. H.P.  The  electric  measuring  instruments,  comprising  volt-, 
meter,  ammeter,  wattmeter  and  power  meter,  were  designed  and 
constructed  by  the  Westinghouse  Company.  Pittsburgh,  Pa.,  as 
were  also  the  transformer  needed  to  transform  the  available  cur- 
rent at  2,200  volts  down  to  55  volts.  The  cables  used  ar*"  of 
aluminium. 
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The  City  Council  of  V^aneouver,  B.C.,  has  required  the  use, 
by  all  telephone  and  call  box  companies,  of  proper  protection  de- 
vices to  be  connected  to  their  circuits  where  they  enter  buildings. 

The  East  Kootenay  Power  &  Light  Company,  Limited,  has 
been  registered  at  Victoria, B. C. , with  a  capital  stock  of  $250,000. 
The  first  board  of  directors  are:  Robert  Campbell,  merchant, 
Moyie;  John  D.  Kay,  master  mechanic  of  the  St.  Eugene  mines, 
Moyie;  James  A.  Macdonald,  miner,  Cr<»nbrook;  Fiank  C.Parkes 
and  Charles  A.  Mackay,  of  Nelson.  It  is  the  intention  of  the 
company  to  distribute  electric  light  and  power  throughout  the 
East  Kootenay  district  of  British  Columbia,  for  which  purpose 


1 2,000  h. p.  will  be  diverted  from  the  waters  of  the  St.  Marv's 
river  near  Marysville. 


THE  SOUTHERN  CALIFORNIA.  NEW  YORK.  - 
BEST  ROUTE. 

The  Los  Angeles  Limited,  electric  lighted,  new  Pullman 
with  all  latest  innovations  for  travel  comfort,  leaves  Chicago 
10.05  daih",  arrives  Los  Angeles  4,45  P.  M.  third  dav  via 

Chicago,  Union  Pacific  &  North- Western  Line  and  the  Salt  Lake 
Route.  Pullman  drawing  room  and  tourist  sleeping  cars,  com- 
posite observation  car,  dining  cars,  a  la  carte  service.  For 
rates  sleeping  car  reservations  and  full  particulars,  applv  to  vour 
nearest  agent  or  address.  B.  H.  Bennett.  2  East  King  Street, 
Toronto,  Ont. 


I  Boiler  Feed  Pumps 


4' 

i 


These  Pumps  are  absolutely  reliable  and  will  give  efficient, 
effective  and  constant  service.  Send  for  catalog  fully  describing 
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We  Make  Wheelock  Engines,  Corliss  Engines,  Ideal  Engines, 
Boilers,  Steam  and  Power  Pumps,  Oatmeal  Mill  Machinery, 
Flour  Mill  Machinery,  Gyrators,  Wood-Working  Machinery, 
Shingle  Machinery,  Heading  and  Stave  Machinery,  Wood  Rim 
Split  Pulleys,  Iron  Pulleys,  Shafting,  Hangers.  Gearing,  Coup- 
lings, Friction  Clutch  Couplings,  Clutch  Pulleys,  Safes,  Vaults 
and  Vault  Doors. 


HUBBELL  SHADE  HOLDER 


This  Holder  is  made  in  two  parts,  consistins^  of  a  Slit  Screw 
Collar  and  Holder. 

It  may  be  attached  to  any  standard  socket  without  the  use  of 
tools,  and  is  as  firmly  held  in  place  as  if  it  were  a  part  of  the  shell 
itself,  holding  the  shade  or  globe  in  a  direct  or  true  center,  and  its 
rigidity  prevents  (by  ill  use  or  otherwise)  the  shade  from  being 
sprung  trom  a  correct  position. 

There  are  no  projecting  screws  or  lugs  to  present  an  unsightly  appearance. 
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OBSERVATIONS  OF  THE  DIRECTION  OF 
LIGHTNING  FLASHES. 

Views  held  with  reg-ard  to  the  nature  of  lightning- 
flashes  have  been  so  discordant  that  Herr  K.  E.  F. 
Schmidt  has  been  led  to  make  an  investig-ation  into  this 
matter.  He  constructed  an  apparatus  consisting-  of  a 
disc  ten  centimetres  in  diameter,  upon  which  was 
painted  a  white  cross,  the  arms  of  which  had  a  breadth 
of  two  millimetres.  Tnis  disc  was  rotated  by  clock- 
work at  from  fifty  to  sixty  revolutions  per  second.  With 
it  he  has  watched  lightning  discharges  during  a  great 
number  of  bad  storms,  and  has  noticed  the  following 
different  characteristics:  first,  many  flashes  cause  the 
cross  to  stand  out  sharply  and  brightly.  Second,  fre- 
quently, two  ar  three  sharp  images  of  the  cross  appear. 
Usually,  one  of  these  is  the  brightest,  the  others  of 
varying  intensity.  The  dying-out  of  these  images 
usually  indicates  the  direction  of  rotation  of  the  disc, 
but  sometimes  apparently  shows  rotation  in  the  oppo- 
site direction.  Frequently  the  image  of  the  cross  ap- 
pears with  broadened  arms  fainter  on  the  edges;  some- 
times with  two  or  three  fine  radial  secondary  branches 
separated  by  about  five  degrees.  A  brilliant  flash, 
about  forty-five  degrees  above  the  horizon,  showed  ap- 
parently eight  images  of  the  cross  separated  by  equal 
angles.  A  fainter  flash,  vertical  to  the  horizon,  and 
about  thirty  to  forty  degrees  high,  produced  a  grey 
image  of  the  cross.  From  these  observations,  the 
author  concludes  that  lightning  discharges  may  be  of 
very  dififerent  kinds.  Those  tailing  under  the  second 
classifications  given  above  show  that  successive  partial 
discharges  may  take  place.  In  classification  three 
above,  it  is  shown  that  the  duration  of  the  flash  must 
have  been  at  least  one  one-thousandth  of  a  second, 
while  the  flashes  of  the  kind  classified  as  four  above, 
would  indicate  that  there  had  been  eight  successive 
discharges,  separated  by  about  one-thousandth  of  a 
second.  Flashes  of  the  kind  described  in  classification 
five  lasted  at  least  one  two-hundredth  of  a  second, while 


the  flashes  described  in  classification  one  could  not  have 
lasted  for  more  than  one  thirty-five-thousandth  or  one 
forty-thousandth  of  a  second. — Elekirotechnisclie  Zeit- 
schrift  (Berlin). 


TANGENTIAL  WATER  WHEEL. 

Mr.  Percy  Pitman,  hydraulic  engineer,  Ledbury, 
Eng.  is  building  tangential  water  wheels  fitted  with  a 
new  pattern  of  variable-discharge  nozzel.  A  wheel  was 
recently  constructed  for  the  Glyn  State  Company,  of 
Glyn,  North  Wales.  Pelton  wheels  are  generally  used 
with  considerable  heads,  but  in  this  case  it  was 
decided  to  make  use  of  a  relatively  low  and  variable 
fall,  which  sometimes  does  not  exceed  fifty  feet,  and  it 
was  also  important  to  secure  a  high  efficiency  under 
all  conditions  of  working,  combined  with  close  regula- 
tion as  to  speed.  The  wheel  referred  to  has  given  the 
highest  efficiency  at  all  nozzle-openings  and  the  speed 
variation  under  sudden  changes  of  load  did  not  exceed 
2  per  cent,  when  the  regulating  screw  was  connected 
with  the  governor.  The  governor  began  to  operate 
when  the  speed  changed  one-third  of  i  per  cent,  from 
the  normal.  This  very  close  regulation  was  partially 
due  to  the  fact  that  a  heavy  fly  wheel,  five  feet  in  dia- 
meter, is  mounted  on  the  main  shaft. 

Bucket  efficiencies  of  90  per  cent,  are  claimed  for 
Mr.  Pitman's  wheel.  The  corresponding  total  efficiency 
of  the  wheel  when  tested  with  Pony  brake  was  84  per 
cent.  The  buckets  are  of  special  shape  and  are  the  re- 
sult of  exhaustive  experiments.  When  the  wheel  is 
running  at  the  correct  speed,  the  power  from  the 
water  Is  taken  up  on  the  bucket  surfaces  at  a  true  tan- 
gent to  the  wheel  pheriphery,  i.e.,  when  the  water  Is 
in  the  best  position  for  giving  off  its  power.  The  ad- 
justable nozzle  is  claimed  to  effect  a  great  saving  in 
the  amount  of  water  used  and  when  fitted  to  the 
governor  is  very  suitable  for  driving  electric  gen- 
erators. 
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POWER  PLANT  OF  THE  C.  P.  R.  SHOPS  AT  WINNIPEG 


The  locomotive  and  car  shops  of  the  Canadian 
Pacific  Railway  at  Winnipeg,  which  hav«  recently  been 
completed,  are  situated  about  three  miles  west  of  the 
new  station  on  the  main  line.  They  are  designed  to 
do  the  heavy  repair  work  for  the  western  lines  of  the 
system.  The  works  comprise  the  following  build- 
ings :  Power  house,  passenger  car  shop,  freight  car 
shop,  planing  mill,  locomotive  shops,  foundry,  black- 


at  one  end  of  the  boiler  room.  Sufficient  capacity  is 
provided  by  one  fan  for  the  five  boilers  if  at  any  time 
this  should  be  found  necessary.  The  fans  discharge 
into  a  steel  stack  7  feet,  6  inches  in  diameter,  and  50 
feet  high. 

On  the  floor  of  the  boiler  room  are  located  two 
Northey  boiler  feed  pumps,  two  Green  Economizers  of 
480  tubes  each  tor  heating  the  feed  water,  and  a 


Power  Plant  of  tiii;  C.  P.  R.  Shops,  Winnipeg: 


smith  shop,  stores  and  offices.  They  are  built  of 
white  brick  on  cement  foundations. 

Alternating  current  3-phase  550-volt  induction 
motors  are  used  throughout  for  the  machine  drives  and 
cranes. 

The  power  house  is  a  brick  and  steel  structure 
equally  divided  into  boiler  and  engine  room  by  a  brick 
wall.  In  the  boiler  room  there  are  five  Babcock  & 
Wilcox  boilers  of  250  h.p.  each,  carrying  120  lbs. 
pressure. 

Superheaters  will  raise  the  temperature  of  the  steam 
100°  above  saturation.  Induced  draft  is  used  and  for 
this  purpose,  two  Sturtevant  tan  blowers  driven  by 
direct  connected  navy  type  engines  have  been 
installed.    The  blowers  are  located  on  a  raised  platform 


Webster  feed  water  heater.  The  boilers  are  connected 
to  a  12  inch  steam  heater. 

The  engine  room  contains  two  750  h.p.  directed 
connected  units,  each  unit  consisting  of  a  Rice  & 
Sargent  cross  compound  Corliss  engine  direct  connected 
to  a  500  k.w.  three-phase  600  volt  alternating  current 
generator  installed  by  the  Canadian  General  Electric 
Company.  Exciting  current  is  supplied  by  two  30  k.w. 
125-volt  marine  type  direct  connected  units.  The  ex- 
citers and  motors  for  the  cranes  were  also  supplied  by 
the  Canadian  General  Electric  Company. 

A  Rand  cross  compound  air  compressor  of  i7oocubic 
feet  of  free  air  capacity,  supplies  the  pneumatic  tools. 
At  one  end  of  the  engine  room  are  located  two  12  x8^ 
X  12  water  pumps  for  supplying  the  tanks  and  two 
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18  X  10  X  12  Underwriters'  fire  pumps  for  fire  pro- 
tection.    Space  has  been  left  for  a  third  similar  unit. 

There  are  about  150  motors  in  use  in  the  shops. 
These  motors  range  in  size  from  one  to  50  horse  power 
and  are  all  of  the  induction  type,  three-phase,  550 
volt.  They  are  principally  Westinghouse  Type  C 
constant  speed  and  Type  F  variable  speed  motors. 
The  starting  devices  for  the  Type  C  motors  are  the 
standard  Westinghouse  oil  immersed  auto-starters, 
whilst  those  in  use  with  the  Tj  pe  F  motors  are  the 
Railway  Type  regulating  controllers  with  the  grid 
resistance.  These  Type  C  induction  motors  can  be 
given  about  the  same  attention  as  a  piece  of  simple 
shafting.  They  may  be  mounted  in  any  position,  con- 
trolled from  any  point  near  or  distant  and  connected 
with  any  practical  system  of  power  driving.  The 
absence  of  exposed  wearing  parts  makes  it  possible  to 
use  these  motors  with  advantage  in  dirty,  gritty 
places  with  a  minimum  ol  attention  and  care,  and  we 
understand  that  the  direct  drive  for  these  tools  has 
been  found  very  satisfactory. 


The  lighting  of  the  shops  is  done  with  110  volt 
enclosed  arc  lamps,  of  tlie  Canadian  General  Electric 
Company's  type,  supplemented  by  incandescent  lamps. 
Transformers  that  step  the  voltage  down  from  500  to 
1 10  are  placed  at  convenient  points  on  the  side  of  the 
buildings.  The  lighting  circuits  are  controlled  from 
two  wire  panel  boards  enclosed  in  wood  cabinets.  The 
circuit  switches  and  fuses  are  mounted  on  these  panel 
boards.  Not  more  than  12  16  c.  p.  incandescent  lamps 
or  one  arc  lamp  are  controlled  for  each  circuit  switch. 
The  shops  are  equipped  with  a  complete  local  telephone 
system,  besides  certain  "phones  with  long  distance  con- 
nection. The  system  is  equipped  with  metallic  circuit 
motor  generators  for  ringing  and  self-restoring  drops. 
The  Electric  Department  of  the  Canadian  Pacific  Rail- 
way Company  installed  all  the  electric  lighting,  also  a 
private  fire  alarm  system  with  nine  boxes. 

All  the  heating  is  done  by  using  the  exhaust  steam. 
The  company  have  a  pumping  station  on  the  bank  of 
the  Red  River  by  means  of  which  they  supply  the 
water  required  for  use  in  the  shops.     A  peculiarly 


Fig.  I. — Electric  Powkr  Plant  in  Bank  ok  Momtkkai..  Montreal. 


The  main  switchboard  consists  of  1 1  panels,  viz: 
5  feeder  panels,  i  totalling  panel,  one  spare  panel,  two 
generator  panels,  one  exciter  panel  and  one  series  arc 
light  panel.  The  board  is  of  blue  Vermont  marble  and 
has  mounted  on  it  all  the  necessary  measuring 
instruments.  There  are  two  sets  of  bus  bars,  and  the 
generator  and  feeder  switches  are  double  throw,  so  that 
connection  can  be  made  to  either  set  of  bus  bars.  Con- 
nections to  the  outside  circuits  are  made  through  a 
cable  tower  located  directly  behind  the  switchboard. 

The  outside  circuits  are  OO  B.  &  S.  double  braid 
weather  proof  wire  carried  on  40  foot  wooden  poles. 
The  power  circuits  entering  the  different  buildings 
terminate  on  oil  circuit  breakers,  located  as  near  as 
possible  to  the  point  of  entrance.  From  each  circuit 
breaker  circuits  are  run  to  groups  of  motors,  each 
group  containing  not  more  than  100  h.p.  in  motors. 
At  each  motor  is  located  the  motor  fuses  and  oil  auto- 
starter.  The  fuses  are  enclosed  in  an  iron  box.  The 
wiring  on  the  walls  and  under  the  floors  is  in  an 
armored  conduit,  and  on  the  ceiling  the  wire  is  carried 
on  porcelain  insulators  along  the  roof  trusses. 


noticeable  feature  of  the  shops  is  the  comparative 
absence  of  belting.  The  chief  electrician  in  charge  is 
Mr.  \.  Hovd. 


CEMENT  COVERED  WODD  POLES. 

Cement  cov  ered  wood  poles  ha\  e  been  employed  by 
the  Zurich  electricity  works,  according  to  Mr.  M. 
Kastler,  in  the  "  Schweizerische  Klektrotechnische 
Zeitschrift. "  The  pole  is  first  surrounded  by  a  wiie 
netting,  supported  from  the  pole  by  suitable  iron 
brackets  and  iron  bars  and  it  is  then  covered  with  i 
to  2  in.  of  cement.  Poles  of  ^^9,  42'.'  and  4(1  ft.  length 
have  been  used.  Hefore  adoption  tests  were  made  on 
a  pole  30  ft.  4  in.  long  and  7.1)  in.  in  diameter  at  the 
top  and  12.4  in.  at  the  bottom.  Some  5  ft.  3  in.  were 
embedded  in  the  ground  and  the  pole  was  subjected  to 
a  pull  at  a  point  33  ft.  5  in.  above  the  ground,  the  force 
being  gradually  increased  until  the  pole  broke.  This 
took  place  when  the  pull  reached  2.370  lb.  and  it  was 
observed  that  the  deflections  remained  very  nearly  pro- 
portional to  the  force  applied.  For  a  force  of  i  ,S<x:> 
lb.,  for  instance,  the  deflection  was  2  ft.  1 1  in.  It  is 
stated  that  the  poles  have  proved  satisfactory  for  the 
three  vears  thev  have  been  in  service. 
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POWER  PLANT  IN  BANK  OF  MONTREAL 
BUILDING,  MONTREAL. 

The  power  plant  recently  installed  in  the  new  Bank 
of  Montreal  building  on  St.  James  street,  Montreal,  is 
one  of  the  most  complete  isolated  plants  to  be  found  in 
Canada.  It  furnishes  light, 'heat  and  ventilation  for  the 
building  and  has  been  designed  with  a  view  to  se- 
curing the  highest  efficiency  and  greatest  economy  of 
operation. 

The  engineroom  is  situated  in  the  basement  and  con- 
tains two  generating  units, 'consisting  of  Willans  central 
valve  3-cylinder  compound  engines  running  at  460 
r.  p.  m.  under  a  steam  pressure  of  125  pounds, 
direct-connected  to  Westinghouse  compound  wound 
direct  current  generators  rated  at  75  k.w.  at  125  volts. 

Steam  is  furnished  by  three  water-tube  boilers  of  the 
Caldwell  type.  Two  ot  these  boilers  are  fitted  with 
automatic  smokeless  furnaces.  They  are  of  a  capacity 
of  150  h.p.  each,  at  125  pounds  pressure. 

The  generators  are  connected  with  the  switchboard 
by  means  of  lead  covered  cables  and  are  arranged  to 
run  in  parallel.    The  lighting  is  done  during  light 


Fir..  2. — Switchboard  in  Bank  of  Montreal. 

loads  by  means  of  a  Gould  storage  battery  of  61  cells 
and  2000  ampere  hours  capacity.  There  are  13  end 
cells  to  be  used  as  needed  as  the  voltage  drops. 
These  are  thrown  in  by  means  of  an  end  cell  switch, 
operated  by  a  small  series  motor  and  controlled  from 
the  switchboard.  For  charging  the  battery  there  is  a 
motor-generator  set  consisting  of  a  20  h.  p.  Westing- 
house  motor  and  a  15  k.w.  Westinghouse  generator 
wound  to  deliver  current  at  50  volts.  Lead-covered 
cables  are  also  used  between  the  booster  and  switch- 
board. 

The  switchboard  is  of  Westinghouse  manufacture 
and  consists  of  four  panels,  one  for  the  control  of  each 
generator,  one  for  the  booster  and  battery  and  one 
distributing  panel.  Westinghouse  illuminated  dial 
indicating  instruments  are  used,  as  well  as  a  Thomson 
integrating  wattmeter  and  Weston  recordiirg  voltmeter 
and  ammeter.  There  is  an  overload  circuit  breaker  in 
each  generator  circuit,  and  overload  and  underload 
circuit  breakers  in  the  booster  circuits.  A  double 
throw  switch  allows  the  battery  to  be  thrown  either 
across  the  line  or  in  series  with  the  booster. 

I'Vom  the  main  switchboard  the  current  is  lead  to 
two  distributing  boards,  one  in  each  part  of  the 
building,  and  from  these  to  distributing  panels  on  each 


floor,  and  to  the  various  motors.  All  wires  throughout 
the  building  are  run  in  loricated  conduit. 

For  ventilation  there  are  two  15  h  .p.  Westinghouse 
motors  running  at  from  75  to  150  r.  p.  m.  each  being 
direct  connected  to  two  fans.  There  are  various  other 
small  moto  s  for  ventilating  and  other  purposes,  one 
being  used  with  an  exhaust  fan  for  keeping  the  air  in 
the  battery-room  renewed. 


GERMAN  CENTRAL  STATIONS. 

The  Elcktrofechiiischc  Zeilschrift  recently  devoted 
considerable  space  to  the  yearly  statistics  of  German 
central  stations,  comprising  a  vast  amount  of  informa- 
tion current  up  to  April,  1904.  Only  those  plants  are 
included  which  sell  current  to  couMimers  or  supply 
public  lighting.  There  were  51  plants  having  a 
capacity  of  more  than  2,000  k.w.  in  1904.  The  three 
largest  are  in  Berlin,  and  their  representative  outputs 
are  85,136,  30,000  and,  25,895  k.w.  The  total  c^ipacity 
of  the  51  stations  of  more  than  2,000  k.  w.  is  ;  296,693 
k.w.,  the  stations  being  in  33  cities.  The  develop- 
ment of  central  stations  and  iheir  connections  in^  Ger- 
many in  general  is  shown  in  the  following  table  :  

1894.  1900 
'J 


No.  of  stations  

No.  of  50-watt  incandescent 

lamps  connected 
No.  of  lo-ampere  arc  lamps 

connected   

H  P.  of  motors  (not  including- 

traction)  


148 
49,3,801 
'-''357 
5 '635 


6.2 
2,623,893 
50,070 
106,368 


1904. 
1,028 


5.687.3'^^ 
1 10,856 
263,036 


In  recent  years  several  plants  have  been  erected 
which  supply  current  to  a  number  of  cities  and  towns 
in  a  district;  thus  the  Bruehl  central  station  supplies 
current  for  lighting  and  power  to  66  towns  at  a  dis- 
tance of  from  9  to  12  miles  from  the  station.  On  the 
other  hand,  there  are  some  small  plants  which  supply 
current  for  power  purposes  to  houses  for  the  support 
of  house  industries.  A  typical  example  is  the  .\nrath 
plant  near  Crefeld.  All  the  motors  connected  to  tiie 
mains  are  in  this  case  between  and  ]■,  h.p.,  and  are 
used  in  the  silk  industry.  In  recent  years  the  use  of 
power  has  enormously  increased,  as  is  shown  in  the 
following  table  of  comparison  between  the  k.w.  used 
for  lighting  and  for  power,  traction  motors  not  being 
included  in  the  latter  case  : — 


K\v.  for 

Kw,  tiir 

No.  ot 

lighting. 

power. 

motors. 

1885 

250 

1 89b    . . 

3,899 

I  12 

28 

1895  . .   . . 

10,752 

2.252 

663 

1900 

2  1,122 

22,037 

5.764 

1 904 

36,195 

'  2,933 

There  is  only  one  plant  in  (icrmany  which  buys 
energy  in  bulk  from  a  larger  works  and  sells  it  in  re- 
tail to  consumers  ;  this  is  the  Spandau  station,  which 
gets  the  current  from  one  of  the  Berlin  works.  Statis- 
tical data  concerning  the  systems  used  are  given  in  the 
following  table  : — 


n.C.  wilh  storaj^i'  b  tterics.. 
n.c.  without  storajjo  batteries 
A.c.  sinjfle-pli.  and  two-ph.. 
Tlirce-phase  current 
Monocvclic  system 
Mixed  Ihree-pliase  ami  n.c. 
Mixed  alternatinfj  aiul   i)  i'. 

Concerning  the  power  used  the  statistics  show  that 
570  plants  with  34i,24<S  k.w.  use  steam  power,  109 
plants  with  14,547  k.w.  use  water  power,  joS  plants 
with  ()(),h72  kw.  use  both  steam  and  wali-r  power,  and 
94  plants  of  10,050  k.w.  use  gas  power. 


No. 

Kw. 

Kw. 

Toi.il 

of 

ot 

of 

I'.ipacll  y 

works. 

machim-s. 

h.-lllcrios. 

in  K.  w. 

803 

'  75. 2(-3 

69,957 

245.220 

40 

2,346 

2.346 

4' 

37.3 '7 

400 

.17.7 '7 

63 

()9,o54 

'.532 

70,586 

2 

1 ,030 

'  .^2 

1,182 

64 

i4'.3.>" 

23.  169 

164,499 

15 

8,542 

«55 

0.3^)7 
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INTERURBAN  ELECTRIC  RAILWAY  IN  BRITISH  COLUMBIA. 


Early  last  spring  the  British  Columbia  Electric 
Railway  Company,  of  Vancouver,  acquired  the 
Vancouver-Steveston  branch  of  the  Canadian  Pacific 
Railway  and  decided  to  electrify  it.  The  work  of 
changing  the  system  to  electricity  was  at  once  com- 
menced and  by  the  first  of  July,  this  work  having  been 


Fig. 


-Foundation  of  Slb-Station'at:Ebl  rne,  Li  lu  Island 
Branch  B.  C.  Electric  Railway  Company. 


completed,  they  took  over  the  active  operation  of  the 
road,  installing  a  regular  hourly  service  between  the 
two  places. 

As  a  pleasure  ride  the  Steveston  trip  instantly  sprung 
into  popularity,  which  was  further  accentuated  by  the 
nterest  taken  in  the  salmon  canneries,  which  were  at 
that  time  in  full  operation  disposing  of  the  annual 
salmon  run.  Also,  as  a  factor  in  the  development  of 
the  extraordinarily  rich  farming  community  through 
which  the  line  runs,  the  electrification  of  it  is  doing  a 
great  deal  of  good,  for,  in  addition  to  the  hourly 
passenger  service,  the  British  Columbia  Electric 
Railway  Company  operate  a  freight  car  service  which 
taps  all  the  farms  en  route,  thus  bringing  the  market 
tq  their  very  doors. 

To  accomplish  the  electrification  of  the  \'ancouver- 
Steveston  line,  a  sub-station  was  built  at  Eburne,  on 
Lulu  Island,  about  9  miles  from  the  Vancouver  citv 
sub-station,  and  the  existing  20,000  volt  line  extendtd 
from  Vancouver  to  this  sub-station.  Later  this  voltage 
line  was  carried  six  miles  farther,  right  into  Steveston, 
to  supply  light  and  power  to  that  town. 

THE  TRANSMISSION  LINE. 

There  are  two  3-phase  20,000  volt  circuits  from 
Vancouver  to  the  Lulu  Island  sub-station.  Each 
circuit  consists  of  three  No.  4  medium  drawn  solid 
copper  wires,  arranged  in  a  triangular  position  witli 
the  apex  down.  At  the  Lulu  Island  sub-station,  the 
lines  pass  through  twelve  high  potential  air  blast 
switches  to  two  sets  of  bus  bars  ;  one  set  feeding  that 
sub-station  and  the  other  set  feeding  the  line  that  runs 
to  Steveston.  Either  or  both  lines  can  be  connected 
on  each  set  of  bus  bars. 

The  poles  are  of  British  Columbia  cedar,  an  average 
of  50  feet  high,  and  spaced  52  poles  to  the  mile.  The 
insulators  are  of  glass  (Locke  No,  23),  the  pins  being 
of  eucalyptus  wood  dried  in  oiK  A  felt  washer  is 
placed  between  the  top  of  the  pin  and  the  insulator. 

The    wires    are    transposed  three    times  between 


Vancouver  and  Lulu  Island  sub-station,  a  special  cross- 
arm  being  used  on  the  transposition  poles,  being  twice 
as  long  as  the  standard  cross-arms. 

Between  \'ancouver  and  Lulu  Island,  the  line 
crosses  two  navigable  waters,  False  Creek  and  the 
North  Arm  of  the  Eraser  River.  At  each  of  these 
places  the  wires  are  carried  on  spruce  masts,  varying 
in  length  from  80  to  145  feet.  Each  mast  is  fastened 
to  the  centre  of  a  dolphin  of  five  piles  by  three  one-inch 
bolts,  and  the  piles  and  mast  bound  together  by  seven 
turks  of  '8  inch  galvanized  steel  cable. 

At  the  \'ancouver  and  Lulu  Island  ends  of  the  line. 
Rams  Horn  switches  are  provided  so  that  the  line  can 
be  immediately  cut  out  in  case  of  trouble,  and  at  the 
X'ancouver  end  Rams  Horn  fuses  are  placed  so  that  in 
case  of  trouble  with  this  line,  the  other  lines  of  the 
company's  system  will  not  be  affected. 

The  telephone,  feeders  and  brackets  for  the  trolley 
are  carried  on  the  same  poles.  There  are  two 
teleplione  circuits,  each  being  of  No.  9  iron  wire 
carried  on  pony  glass  insulators. 

When  the  line  reaches  Lulu  Island  unique  con- 
struction is  adopted  on  account  of  the  extremely 
swampy  ground.  This  consists  of  a  double  pole  line, 
one  on  each  side  of  the  track,  the  poles  opposite  each 
other  being  fastened  together  25  feet  from  the  ground 
by  a  5  X  7  inch  arm,  giving  the  whole  line  on  Lulu 
Island  the  appearance  of  a  gigantic  archway.  One 


I  k.  2.    Hkidge  Over  North  Arm  of  Kkasek  Kivkk.  Polks 
ARK  145  Feet  Long  to  Permit  Lar^.k  X'essels  Passing 
I'NnER  THE  Wires. 

pole  carries  the  high  potential  wires  and  the  other  the 
telephone  and  feeder  wires. 

THE  i.ii.r  isLAxn  svb-statio\. 
Tlic   l.uUi  Island  sub-station  is  situated  about  one 
mile  south  of  the  town  of  Eburne.     The  building  is 
entirely  of  concrete,  all  corners  being  round.     For  a 
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foundation,  piles  were  driven  from  25  to  30  feet  into 
the  clay. 

The  station  contains  four  250  k.w.  transformers,  one 
500  k.w.  rotary  converter,  and  a  controlling  switch- 
board. All  of  this  apparatus  was  made  by  the 
Canadian  General  Electric  Company. 

The  high  potential  wiring  is  supported  on  Locke 
No.  19  glass  insulators  and  is  of  No.  4  solid  copper 
'vire.  After  passing  through  the  C.  G.  E.  20,000  volt 
lightning  arresters  it  passes  to  the  high  potential  air 
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Fig.  3. — Sectu>n  01   Ll  i.i    Isi,ani>  Koad  Showing  Type  of] 
Construction  Adopted  Owing  to  Boggy  Nature 
OF  Ground. 

blast  switches,  then  to  the  step-down  transformers. 
Three  of  these  are  delta  connected  and  step  down 
to  350  volts,  at  which  voltage  the  rotary  is  oper- 
ated. 

The  switchboard  is  of  blue  Vermont  marble  and 
contains  the  A.  C.  and  D.  C.  rotary  panels  and  two 
feeder  panels.  The  A.  C.  rotary  panel  is  provided 
with  an  oil  break  automatic  circuit  breaker,  with 
relay,  also  ammeter,  volt  meter  and  power  factor 
indicator.  The  D.  C.  rotary  panel  and  feeder  panels 
are  provided  with  knife,  switch,  circuit  breaker  and 
ammeter.  The  D.  C.  volt  meter  and  synchroscope  are 
mounted  on  a  swinging  arm  bracket.  There  are  to 
cooling  sets,  each  consisting  of  a  5  h.p.  C.  G.  E. 
3-phase  induction  motor,  direct  connected  to  a  50-inch 
Buffalo  fan. 

THE  STKVESTON  SUB-STATION. 

The  Steveston  substation  consists  of  two  galvanized 
iron  buildings,  each  containing  one  125  k.w.  oil  insula- 
ted self-Cooled  Westinghouse  transformer.  These  are 
Scott  connected  and  transform  the  current  from  20,000 
volts  3-phase  to  2,000  volts  2-phase,  at  which  voltage 
it  is  distributed  through  Steveston.  Each  building 
has  a  switchboard  consisting  of  one  white  marble  panel 
on  which  are  mounted  the  ammeter,  voltmeter,  watt- 
meter and  knife  switch. 

Rams  Horn  switches  are  provided  to  disconnect  the 
stations  from  the  line,  and  there  are  three  Rams  Horn 
lightning  arresters  each  consisting  of  air  gap,  with 
choke  coil  and  water  resistance  in  series  to  ground. 

THE  TROLLEY  LINE. 

A  No.  0000  trolley  runs  from  the  Granville  street 
station,  Vancouver,  to  Steveston.     From  Vancouver 


to  Eburne  it  is  supported  by  the  standard  flexible 
bracket  and  from  Eburne  to  Steveston  by  span  wires 
stretched  across  from  the  double  row  of  poles  and 
extended  along  the   Lulu   Island  end  of  the  road.  A 


Fig.  4. — Construction  Car'at  Work,  Showing  Method 
OF  Stringing  Live  Trolley  Wire. 


500,000  circular-mill  feeder  wire  runs  from  the  Van- 
couver sub-station  to  Steveston,  from  which  a  tap  is 
taken  to  the  trolley  every  twelfth  pole. 

THE   ROLLING  STOCK. 

The  rolling  stock  of  the  Vancouver-Steveston  line, 
consists  of  three  45  foot  passenger  cars,  one  freight 
car,  built  to  all  outward  appearance  like  a  passenger 
coach  minus  the  windows,  and  one  shunting  car. 
These  were  all  built  at  the  British  Columbia  Electric 
Railway  Company's  car  shops  at  New  Westminster. 
Each  car  is  equipped  with  four  Canadian  General 
Electric  No.  57  railway  motors  and  the  Christensen 
system  of  air  brakes. 

PACKARD  TYPE  "R"  TRANSFORMERS. 

The  use  of  large  units  whenever  possible  is  becoming  more 
and  more  the  practice  of  central  stations,  and  The  Packard 
Electric  Company,  in  the  design  of  their  cases  for  25  k.w.  trans- 
formers of  low  frequency,  have,  as  well  as  the  most  important 


point  of  constructing  the  cases  in  such  a  manner  as  to  make 
them  thoroughly  oil  light,  also  had  in  view  the  neatest  possible 
appearance,  as  the  accom|ian}'ing  illustration  shows. 

The  method  of  suspension  foi'  the  25  k.w.  size  is  by  iron 
cradle. 

The  same  design  of  case  is  followed  out  in  all  (he  larger  sizes 
up  to  200  k.w. 
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COMPARATIVE  COST  OF  GAS  VS.  STEAM 
POWER.* 

Fuel  savings  is  by  no  means  the  only  item  to  be  taken 
into  account  in  determining  whether  one  system  of 
power  g-eneration  is  cheaper  in  the  end  than  the  other. 
This  is  a  typical  engineering  problem  involving  not 
only  technical  but  also  economic  considerations  of 
which  the  most  important  is  that  of  comparative  capital 
cost.  As  the  solution  of  the  problem  often  results 
differently  than  anticipated  the  following  diagram,  Fig. 
2,  was  prepared  from  careful  estimates  to  indicate 
within  what  ranges  of  fuel  cost  gas  power  will  be 
cheaper  than  steam  power. 

Two  5000  k.w.  railway  plants  were  assumed  operat- 
ing upon  a  load  factor  of  60  per  cent,  with  high  grade 
equipments  throughout  and  economies  in  both  instances 
representing  the  best  modern  practice.  The  capital 
cost  of  the  gas  plant  equipment  totalled  30  per  cent,  in 
exess  of  the  total  of  the  steam  plant.  The  lower  pair 
of  diagonals  represents  the  cost  of  fuel  only.  In  this 
item  the  gas  plant  has  great  advanage.  To  this  is 
added  the  cost  of  labor,  supplies  and  repairs,  giving 
the  total  operating  cost  represented  by  the  second 
pair  of  diagonals.  By  still  further  adding  fixed  charges 
(represented  by  interest,  depreciation,  insurance,  etc.), 
the  upper  pair  of  diagonals  is  obtained.  The  heavy 
gas  line  represents  a  fair  average  cost  at  the  present 
time.  It  will  be  observed  that  the  two  lines  of  total 
cost  intersect  at  a  point  representing  coal  at  slightly  less 
than  $1.00  per  ton.  This  means  that  this  plant  operat- 
ing under  the  assumed  conditions  would  not  pay  with 
gas  power  if  coals  cheaper  than  $1.00  a  ton.  On  the 
other  hand,  with  higher   priced  coals  the  saving  would 
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b;  considerable.  Thus  with  $3.00  coal  about  25  per 
cent  of  the  excess  cost  of  the  gas  plant  over  the  steam 
plant  would  be  realized;  or  in  other  words,  the  gas 
plant  would  soon  make  up  for  its  excess  cost. 

In  this  manner  any  power  proposition,  however 
circumscribed  by  special  conditions  may  be  brought  to 
a  commerical  basis  of  profit  versus  loss.  It  is  poor 
engineering  to  advocate  anything  indiscriminately. 
Every  system,  however  meritorious,  has  it  limitations. 
Until  the  excess  cost  of  gas  power  plant  is  somewhat 
reduced,  they  will  be  under  a  slight  handicap,  but  the 

*  Abstract  from  a  paper  hy  J.  K.  Hibbincs,  in  the  Electric  Journal. 


greatly  increased  economy  of  gas  working  and  the  ex- 
cellent results  obtained  in  the  field,  point  to  a  applica- 
tion of  gas  power  as  a  means  of  reducing  power  cost. 

In  the  light  of  past  performance,  rather  than  in  the 
light  of  prophecies  regarding  the  future,  the  subject 
may  be  well  summarized  by  the  following  conclusions  : 

First — That  the  gas  engine  has  been  brought  to  a 
state  of  development  where  it  is  capable  of  doing  the 
same  work  as  the  steam  engine,  with  far  greater  effi- 
ciency and  usually  at  reduced  cost. 

Second — That  the  producer  has  been  so  far  perfected 


Fig^.  2. —Cur\-c— Comparative  cost  of  Gas  and  Steam  Power  in  a  5.000  k.  w. 
plant,  66  per  cent  load  factor,  for  diffcrvnl  pradcs  of  cxial.    For  aKsumed 
t-i>ndittonv.  street  r.iilu'a\  load. 


as  to  be  a  reliable  and  more  efficient  gener.ttor  ib.tn 
the  steam  boiler. 

Third — That  the  gas  power  plant  "in  loto  is  en- 
tirely suitable  for  even  the  severe  service  incident  to 
electric  railway  operation. 

Fourth  That  its  component  parts,  engine  and 
producer,  are  possessed  of  characteristics  leading  to 
harmonious  cooperation. 

Fifth — Than  practical  difficulties  incident  to  gas 
power  working  have  been  so  far  o\"er(.on'o  .!s  to  w.irrant 
commercial  confidence. 

Sixth — That  experience  with  gas  power  in  almost 
every  known  line  in  modern  industry  has  pro\  cn  iT>- 
general  sufficiency  for  any  power  service. 

TORONTO  BRANCH  A.  I.  E.  E. 

.\t  the  regular  meeting  of  the  Toronto  branch  of  the 
American  Institute  of  Electrical  Engineers  held  at  the 
Engineers'  Club,  96  King  street  west,  on  Friday. 
January  12th,  a  very  interesting  original  paper  on  "The 
Booster  Control  of  Storage  Batteries"  was  presented 
by  Mr.  E.  B.  Walker.  The  paper  was  accompanied 
by  drawings  and  resulted  in  a  profitable  discusssion. 


THE  AGRICULTURAL  MUSE. 

Electrical  assistance  is  the  lliinj:;  the  Lirmer  needs. 
For  liarvestinvf  and  plowinir  and  eradicalinp  weeds; 
A  tiny  motor  would  suffice  to  tiini  the  fanninj;  mill. 
A  new  electric  liijlited  barn  with  joy  his  soul  would  fill. 
Just  think  of  all  the  labor  that  such  little  Ihinjf  would  sa\T. 
The  farmer  would  no  longer  be  a  base  and  fettered  slave. 
W  hat  would  the  youthlul  scion  say  it' Father  shouted  :  "Bill, 
Ve  needn't  turn  the  grindstun  now,  g;o  fishin  if  \  c  w  ill.' 


The  tantalum  lamp  has  an  eflicienc>'  of  more  llian  doulile  that 
of  the  ordinary  carbc>n-filament  lamp  of  the  same  vollajfc  and 
candlepower,  consuming  at  the  outset  frv>m  1.7?  to  i.q,;  watts 
per  candlepower  as  against  3.5  to  4  watts  yvr  candle]H'»wer  for 
a  good  incandescent  lamp.  The  life  of  the  tantahmi  lamp  is 
rather  short,  being  about  500  hours,  and  the  filament  nstxl  has  a 
tendency  to  sof4en  .ind  becv^me  fri.tble  with  use. 
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GENERAL  RULES  TO  BE  OBSERVED  BY  CORRESPONDENTS: 

1.  All  enquiries  will  be  answered  in  the  order  received,  nnless  special  circuni- 

staces  warrant  other  action. 

2.  Questions  to  be  answered  in  any  specified  issue  should  be  in  our  hands  by 

the  close  of  the  mo  th  preceding  publication. 

3.  Questions  should  be  confined  to  subjects  of  general  interest.    Those  pertain" 

ing  to  the  relative  value  of  different  makes  of  apparatus,  or  which  for  in' 
telligent  treatment  should  be  placed  in  the  hands  of  a  consulting^  engineer' 
cannot  be  considered  in  this  department. 

4.  To  avoid  tiouble  and  unnecessary  delay,  correspondents  should  state  their 

questions  clearly,  so  that  there  can  be  no  possible  doubt  as  to  the  infor- 
mation required. 

5.  In  all  cases  the  names  of  our  correspondents  will  be  treated  confidentially. 


QfEs.  No.  I. — What  would  take  place  if  the  two 
phases  of  a  2080  volt  machine  were  to  get  crossed,  or 
short  circuited,  one  phase  with  the  other?  Example, 
line  B  to  cross  with  line  C,  (see  Fig.  i.) 


I  Ph<,»f  (A) 


pi,<,..<.  (e) 


'1 


A 
B 

c 

D 


A 

B 


F.W.  2. 


"1^      ■»!   P>..>e  (A) 


Ans. — The  question  of  the  above  cross  producing 
trouble  will  depend  entirely  upon  the  connections  in 
the  generator  and  also  upon  connections  which  may  be 
made  in  the  power  house.  If  you  will  refer  to  Fig.  2 
you  will  notice  that  the  two  phases  of  the  generator 
winding  are  connected  together,  their  centre  points 
thus  connected  being  designated  by  the  letter  A.  A 
cross  between  B  and  C  will  mean  that  a  short  circuit 
will  be  made  through  one-half  of  phase  A  winding  and 
one-half  of  phase  B  winding,  the  coils  so  aflFected  by 
this  short  circuit  being  designated  by  the  figures  i  and 
2.  When  the  centre  points  are  connected  as  shown  in 
this  sketch  the  voltage  between  lines  B  and  C  will  be 
in  the  neighborhood  of  1466  and  a  short  circuit 
between  these  two  lines  will  be  almost  as  serious  as  a\ 
short  circuit  across  either  phase  A  or  phase  B.  While 
it  is  the  practice  of  some  manufacturers  to  make  a 
connection  at  the  centre  point  of  their  generator 
windings  in  the  case  of  two  phase  machines,  still  other 
manufacturers  do  not  connect  the  points  in  the  manner 
indicated,  and  under  such  conditions  there  will  be  no 
voltage  between  lines  B  and  C,  and  therefore  a  cross 
between  these  wires  will  have  no  effect.  In  fact, 
where  two-phase,  three-wire  transmission  is  used,  the 
points  X  and  Y  (F"ig.  2)  are  connected  together  and 
one  wire  is  run  out  of  the  power  house,  replacing  lines 
B  and  C.  If  two  transformers  are  used  in  the  power 
house  and  are  located  as  shown  in  Fig.  3,  a  cross 
may  be  made  between  lines  B  and  C  without  forming 
a  short  circuit  even  though  the  generator  winding  be 
connected  at  point  A.      To  operate  this  latter  system 


as  a  two-phase,  three-wire,  distribution,  a  connection 
is  inserted  as  shown  in  the  dotted  line  marked  S  and 
either  line  b  or  C  is  left  out  entirely, 


QuES.  No.  2. — There  are  several  kinds  of  efficiency 
spoken  of  in  connection  with  steam  engines.  Will  you 
be  good  enough  to  explain  to  me  the  differences? 

Ans. — The  most  used  method  of  stating  the  effic- 
iency of  a  steam  engine  is  the  giving  of  the  number  of 
pounds  of  steam  which  that  engine  will  consume  per 
hour  for  each  indicated  horse  power.  This  method  is 
generally  termed  the  "steam  consumption"  and 
while  such  designation  is  quite  correct  the  steam 
consumption  is  always  the  material  factor  in  the 
efficiency  of  the  engine.  With  the  statement  of  the 
pounds  of  steam  per  indicated  horse  power  per  hour, 
there  should  be  given  the  pressure  of  the  steam  at  the 
throttle  valve  of  the  engine  and  also  data  covering  the 
percentage  of  moisture  or  the  degrees  of  superheat  in 
steam.  Regarding  the  latter  points  we  would  say 
that  in  making  guarantees  covering  steam  consump- 
tion it  is  usually  understood  that  the  steam  shall  be  in 
a  condition  known  as  "  saturated,"  or  in  other  words 
shall  have  a  temperature  equal  to  that  temperature 
which  the  steam  should  have  under  the  pressure  read 
at  the  throttle  valve.  For  different  types  of  engines 
the  steam  pressure  under  which  the  consumption  is 
guaranteed  will  of  course  vary,  being,  for  instance, 
between  80  and  100  pounds  per  square  inch  for  a 
simple  high  speed  engine,  and  perhaps  150  pounds  per 
square  inch  for  a  compound  condensing  engine.  There 
are  two  efficiencies  in  connection  with  steam  engines 
which  are  given  as  percentages,  one  being  the  mechan- 
ical efficiency,  and  the  other  being  the  thermal  efficienc}-. 
The  indicated  horse  power  of  an  engine  is  the  amount 
of  energy  which  is  delivered  to  the  face  of  the  piston, 
no  allowance  being  made  for  the  friction  of  the  moving 
parts.  The  brake  horse  power  is  of  course  the  amount 
of  energy  which  is  delivered  by  the  engine  shaft  and 
the  ratio  between  the  indicated  horse  power  and  the 
brake  horse  power  is  the  mechanical  efficiency.  Thus, 
if  an  engine  under  test  shows  one  hundred  indicated 
horse  power,  and  ninety  brake  horse  power,  the 
mechanical  efficiency  would  be  ninety  per  cent. 
Thermal  efficiency  is  arrived  at  in  the  following  manner: 
The  number  of  heat  units  delivered  per  minute  to  the 
engine  in  the  steam  is  ascertained  and  if  this  figure 
be  divided  by  the  indicated  horse  power  of  the  engine 
the  number  of  heat  units  per  indicated  horse  power 
will  be  found.  The  perfect  engine  requires  42.41 
thermal  units  per  indicated  horse  power  per  minute,  but 
of  course  no  such  figure  can  be  obtained  in  practice. 
The  number  of  heat  units  per  indicated  horse  power 
ascertained  by  the  above  method  is  used  as  the  denqnii- 
nator  of  a  fraction  in  which  the  figure  of  42.41  is  the 
numerator.  When  this  fraction  is  converted  into  a 
decimal  it  is  tlie  thermal  efficencv  of  the  eng-ine. 


QuES.  No.  5.-  Do  you  think  it  advisable  to  use  fused 
or  fuseless  rosettes? 

Ans. — There  are  some  locations  where  the  use  of  :i 
fused  rosette  is  desirable,  but  it  is  the  opinion  of  manv 
engineers  that  the  use  of  the  small  open  fuse  inside  a 
rosette  offers  no  protection  whatever,  but  on  the  other 
hand  is  a  fire  hazard.  The  Underwriters  arc  of  this 
opinion  also,  as  a  report  recently  came  before  our 
notice  in  which  the  use  of  fused  rosettes  was  entireiv 
condemned.  Protection  should  be  obtained  by  means 
of  fuses  either  of  the  plug  or  cartridge  type,  as  these 
fuses  can  be  blown  with  little  or  no  fire  clanger  and  can 
be  located  in  convenient  places,  away  from  innammablo 
material. 
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J  Complaint  was  made  not  long^ 

Indvjctiorv  ^      concerning-  the  trouble  ex- 

TelepKc^ne  Lines.  °  ^ 

perienced  on  the  telephone  lines 
ot  the  Grand  Trunk  Railway  between  the  cities  of 
Hamilton  and  St.  Catharines,  which  apparently  was 
due  to  induction  from  the  transmission  lines  of  the 
Hamilton  Cataract  Power  Company.  These  two  lines 
run  side  by  side  along  the  railway  right-of-way  for  a 
distance  of  perhaps  thirty  miles,  and  even  though 
some  fort3-fi\^e  or  fifty  feet  separated  them,  the  induc- 
tive effects  were  at  times  so  severe  as  to  make  it  ab- 
solutely impossible  to  use  the  telephone  system.  The 
line  of  the  Cataract  Company  was  not  transposed  and 
the  same  can  be  said  of  the  railway  telephone  wires. 
Although  a  considerable  distance  separated  the  two 
lines,  the  ordinary  telephone  receiver  is  such  a  sensi- 
tive instrument  that  the  disturbance  was  of  a  very 
serious  nature.  We  understand  that  the  telephone 
lines  have  been  transposed  quite  recently  and  that  the 
trouble  has  been  practicall}-  eliminated.  In  connection 
with  the  transmission  line  running  between  Niagara 
Falls  and  Toronto,  those  engineers  who  have  passed 
along  the  right-of-way  have  doubtless  noticed  that  this 
line  is  transposed  at  frequent  intervals,  and  while  the 
general  opinion  is  that  this  transposition  has  been 
made  to  overcome  the  inductive  effects  on  the  line  it- 
self, such,  really,  is  not  the  case.  The  line  has  been 
transposed  with  the  sole  purpose  of  preventing  inter- 
ference with  telephone  lines  which  run  near  by.  The 
transpositions  have  been  made  at  such  close  intervals 
that  it  is  very  unlikely  that  trouble  will  be  experienced. 
In  the  olden  days  when  the  use  of  alternating  current 
was  commenced,  the  telephone  companies  were  natur- 
ally crippled  through  the  induction  produced  on  their 
lines,  and  several  very  interesting  law  suits  resulted. 
The  telephone  companies,  who  previously  had  no  trou- 
ble, took  the  position  that  the  power  companies  should 
pay  tor  the  cost  of  transposing  their  lines,  inasmuch 
as  the  telephone  companies  were  the  first  in  the 
field,  and  were  the  first  to  erect  their  lines,  and  the 
power  companies  were  without  question  responsible 
for  the  trouble  produced.  These  suits  were  carried 
from  court  to  court,  and  when  the  final  decision  was 
handed  down  it  stated  that  while  the  power  companies 
were  undoubtedly  responsible  for  the  difficulties,  and 
while  the  telephone  companies  were  unqueslionably 
the  first  in  the  field,  still  the  advent  of  alternating  cur- 
rent transmission  was  one  of  the  important  advances 
of  civilization,  and  consequently  the  telephotie  com- 
panies were  required  to  re-arrange  their  lines  at  their 
own  expense  in  such  a  way  as  to  eliminate  the  trouble. 
The  fact  that  a  telephone  circuit  can  be  run  on  a 
power  transmission  line  and  located  immediately  below 
and  within  say  five  or  six  feet  of  the  wires  carrying  a'.- 
ternating  current,  and  the  induction  difficulty  over- 
come, shows  that  this  matter  w  lien  \  iewed  from  a 
modern  standpoint  is  not  really  serious  if  the  trans- 
positions be  made  in  a  common  sense  way,  the  tele- 
phone wires  properly  insulated,  and  good  telephones 
used  at  either  end.  .\  case  came  to  our  attention  not 
long  ago  where  a  telephone  line  was  run  on  the  same 
poles  with  a  ten  mile  ten  thousand  volt  transmission  line, 
the  telephone  wires  being  located  about  eight  feet  below 
the  power  wires.  Transpositions  were  made  at  every 
fifth  pole,  the  poles  were  all  equally  spaced,  and  so  far 
as  could  be  seen,  every  precaution  had  been  taken  to 
prevent  interference.    Still  the  interference  was  very 
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bad,  being-  decidedly  noticeable  in  dry  weather,  and  in 
damp  weather  completely  preventing  the  use  of  the 
telephones.  This  trouble  was  not  serious  until 
after  the  line  had  been  in  operation  some  years  and 
the  curious  part  of  the  matter  was  that  no 
trouble  had  been  experienced  at  the  beginning. 
To  overcome  the  difficulty  the  end  transpositions 
were  changed  in  various  ways  but  all  with  no 
effect.  Finally,  someone  noticed  that  on  one  of  the 
transposition  poles  the  telephone  wires  appeared  to  be 
touching  the  pole  itself,  and  upon  closer  inspection 
ascertained  that  not  only  were  they  touching,  but  were, 
in  fact,  pulled  up  against  the  pole  with  such  force  that 
they  were  completely  embedded  in  the  wood.  This,  of 
course,  solved  the  entire  problem.  The  trouble  was 
not  induction  but  just  plain  leakage,  and,  when  the 
wires  were  raised  away  from  the  wood,  disappeared 
entirely.  When  these  wires  were  first  put  into  place 
they  crossed  round  the  pole  at  the  points  of  transposi- 
tion with  an  air  space  of  an  inch  or  so.  As  the  years 
passed,  the  tie  wires  at  the  transposition  insulators  gave 
a  little  and  allowed  the  crossing  wires  to  be  pulled  up 
against  and  embedded  Into  the  wood.  There  is  a  small 
glass  insulator  made,  known  as  the  "Pony  Telephone," 
and  it  is  a  surprising  fact  that  some  engineers  have 
permitted  the  use  of  this  insulator  on  telephone  lines 
built  on  power  poles.  The  preceding  remarks  clearly 
show  the  necessity  of  careful  insulation  when  a  tele- 
phone line  is  built  under  such  circumstances,  and  we 
may  be  quite  safe  in  saying  that  nothing  smaller  than 
the  standard  double  petticoat  insulator  should  be  used 
for  supporting  the  telephone  wires.  Because  there  is  a 
buzzing  in  the  telephone  receiver  does  not  necessarily- 
mean  that  there  are  inductive  effects  on  the  telephone 
line.    The  trouble  may  be  due  to  leakage. 


Some  time  ago  information  was 
Rapid  Construction  published  pertaining  to  the  ex- 
tremely rapid  construction  of  a 
telephone  line  between  the  cities  of  New  York  and 
Boston  which  was  accomplished  by  one  of  the 
American  telephone  companies.  It  was  a  noticeable 
fact  in  connection  with  this  work  that  the  crew  was 
much  smaller  than  that  ordinarily  used,  and  also  that 
this  crew  averaged  more  than  three  thousand  feet  of 
line  per  day  for  the  entire  distance.  This  rapidity  was 
due  to  two  novel  pieces  of  construction  apparatus, 
namely,  the  "wagon  derrick"  and  the  "multiple  reel 
wagon".  In  the  raising  of  heavy  telephone  poles  a 
gang  of  possibly  twenty  men  is  usually  required  and  it 
is  only  with  much  difficulty  that  the  pole  is  placed  in  a 
vertical  position.  With  the  derrick  mentioned  the 
raising  of  a  two  ton  pole  is  accomplished  in  about 
one-quarter  of  the  time  and  with  a  force  of  from  four 
to  five  men.  The  derrick  which  was  used  on  this 
particular  construction  work  consisted  of  a  heavy 
wagon  upon  which  were  mounted  two  strong  poles 
about  28  or  30  feet  in  length,  being  erected  on  the 
wagon  in  the  form  of  an  inverted  V,  one  leg  resting 
over  the  forward  pair  of  wheels  and  the  other  over  the 
rear  wheels.  This  derrick,  so  formed,  was  guyed  at  a 
point  some  distance  away  to  any  substantial  object 
which  presented  itself,  usually  a  tree  or  a  heavy 
boulder.  The  equipment  of  the  wagon  was  such  that 
the  raising  of  the  derrick  was  a  comparatively  simple 
matter,  and  once  it  was  m  its  proper  position,  and  well 


guyed,  the  raising  of  the  pole,  even  though  of  great 
weight,  was  also  comparatively  simple.  A  strong  chain 
was  placed  on  the  pole  somewhat  above  the  centre  of 
gravity,  and  tackle  was  attached  to  the  chain.  The 
horses  which  were  used  to  draw  the  derrick  wagon 
were  attached  to  the  tackle  and  the  pole  raised,  the 
butt  being  guided  to  the  hole  by  two  men.  When  at 
the  proper  height  the  pole  was  lowered  into  the  hole, 
the  tackle  unhitched,  and  the  derrick  wagon  removed 
to  the  next  point  of  erection,  while  a  sufficient  number 
of  men  were  left  behind  to  straighten  the  pole  and 
tamp  the  earth  around  it.  This  method  of  erection  is 
certainly  very  suitable  for  well  developed  country  where 
there  is  no  difficulty  in  transferring  the  derrick  wagon 
from  point  to  point.  While  applicable  to  telephone 
work  where  the  pole  line  runs  along  a  public  highway, 
still  the  contrivance  would  hardly  lend  itself  to  trans- 
mission line  construction  where  such  line  runs  across 
country  of  a  very  rugged  nature.  But  taking  every- 
thing into  consideration,  the  poles  used  on  our  average 
transmission  systems  are  considerably  shorter  and 
lighter  than  those  used  for  telephone  work  and 
therefore  the  difficulties  encountered  in  the  erection  are 
not  nearly  so  serious.  The  multiple  reel  wagon 
consisted  of  a  heavy  truck  carrying  five  reels  of  wire 
on  each  side,  making  a  total  of  ten,  the  ten  wires 
being  strung  simultaneously.  This  scheme  also 
applies  more  particularly  to  telephone  work  where 
lighter  wires  are  used,  and  it  is  possible  to  handle  as 
many  as  ten  at  one  time.  So  far  as  the  construction  of 
a  telephone  line  is  concerned  these  two  ideas  certainly 
represent  an  advancement  over  the  systems  which  have 
been  used  in  the  past,  and  the  record  of  an  average  of 
three  thousand  feet  ot  line  per  day  with  a  small  crew  is 
certainly  a  testimonial  of  efficiency. 


THE  MARITIME  ELECTRICAL  ASSOCIATION. 

A  largely  attended  meeting  of  the  Maritime  Electrical 
Association  was  held  in  Halifax  on  Thursday,  Decem- 
ber 14,  igo6.     Fifteen  new  members  were  admitted. 

It  was  decided  that  the  work  of  the  Association 
should  be  carried  on  with  renewed  vigor,  that  a  meet- 
ing be  held  at  Halifax  on  January  i8th  for  the  election 
of  officers  and  other  business.  This  meeting  will  par- 
take of  the  nature  of  a  convention,  and  it  is  expected 
that  a  large  number  of  new  members  will  be  admitted 
The  convention  will  be  held  in  the  Council  Chamber 
The  morning  session  will  convene  at  9.30  a.m.,  for  the 
admission  of  members,  election  of  officers  for  the  ensuing 
year,  etc.  The  afternoon  session  will  be  held  in  the 
same  place  at  2.30  p.m.  In  the  evening  a  banquet  will 
be  tendered  the  visiting  members  by  the  local  members 
of  the  Association. 

Among  the  subjects  to  be  discussed  at  the  convention 
will  be:  "Joint  use  of  pole  lines  and  proper  charges  for 
pole  rentals";  "Is  it  desirable  to  provide  an  Inspector 
of  Electrical  Wiring?  .'Xnd  if  so,  who  should  provide 
the  Inspector?" 

Arrangements  have  been  made  with  the  I. C.  Railway, 
D.A.  Railway,  and  H.& S.W. Railway,  by  which,  if  a 
sufficient  number  attend,  return  transportation  will  be 
given  free,  providing  a  single  fare  ticket  is  purchased 
to  Halifax,  asking  at  the  same  time  for  a  standara 
certificate. 

Mr.  P.  R.  Colpitt,  of  Halifax,  is  secretary-treasurer 
of  the  Association. 
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ELECTRICITY  IN  MODERN  MINING. 

Probably  no  industry  on  earth  to-day  has  achieved 
greater  strides  since  the  advent  of  electricity  than  has 
the  mining-  'ndustry.  The  use  of  electricity  in  mining 
has  long  since  passed  out  of  the  experimental  stage 
and  is  now  an  established  and  necessary  factor  in  the 
scientific  operation  of  modern  mining. 
,  It  is  not  our  intention  in  this  article  to  dwell  upon 
all  the  possibilities  that  the  advent  of  electricity  in 
mining  has  brought  about,  but  merely  to  give  an 
account  of  the  use  it  is  being  put  to  in  the  mines  of 
British  Columbia. 

For  the  benefit  of  those  readers  of  the  Canadian 
Electrical  News  who  have  never  had  the  oppor. 
tunity  of  visiting  a  modern  mine,  we  will  compare  it 
to  9,  mammoth  honey-comb,  or  a  gigantic  building, 
each  "level"  being  similar  to  a  floor  of  the  building. 
Leading  from  the  main  shaft  are  series  of  tunnels,  with 
intersecting  cross-cuts  or  "drifts"  as  they  are  called. 

The  first  use  for  electricity  in  mines  that  suggests 
itself  is,  of  course,  for  lighting  purposes.  Before  the 
introduction  of  electricity,  mines  were  lighted  with 
nothing  but  the  flickering  candle-lights,  carried  in  the 
hands  of  the  miners.  Permanent  lights  along  tlie 
tunnels  and  drifts  were  unheard  of.  Nowadays  the 
modern  mine  contains  rows  of  brightly  gleaming 
electric  lights,  along  all  tunnels  and  drifts  and  per- 
manent passages. 

Another  use  for  electricity  is  in  the  private  tele- 
phone systems  with  which  all  modern  mines  are  equip- 
ped. In  the  Le  Roi  mine  at  Rossland,  there  is  a  tele- 
phone communication  to  and  from  all  levels  ;  also 
connecting  all  parts  of  the  mine  with  the  engine  room, 
the  machine  shops  and  the  superintendent's  oflice  and 
house.  There  is  also  a  private  "bridge"  telephone 
system  permitting  communication  between  all  the  build- 
ings on  the  surface,  and  another  private  wire  connect- 
ing the  general  offices  with  the  Le  Roi  smelter  at 
Northport,  Wash.  The  War  Eagle  and  Centre  Star 
mines  at  Rossland  ate  similarly  equipped  with  tele- 
phone service. 

In  the  old  days  signalling  between  the  different 
levels  was  done  by  means  of  a  bell  rope,  which  was 
very  unsatisfactory,  especially  at  the  lower  levels, 
where,  owing  to  the  length  of  rope  required,  great 
strength  was  needed  to  operate  the  signals.  A  sam- 
ple "knocker"  switch,  operating  a  bell  on  a -flash 
light,  is  all  that  is  necessary  now  in  places  where  sig- 
nals are  used,  such  as  for  governing  the  operations  of 
the  lifts  in  the  shafts,  etc. 

Electric  ventilating  systems,  also,  are  fast  becoming 
the  regular  thing  in  mines.  The  Le  Roi  and  the  War 
Eagle  and  Cenire  Star  mines  are  all  equipped  in  this 
way. 

The  great  disparity  in  favor  of  electricity  in  the  cost 
of  maintenance  when  compared  with  steam  power  is  a 
strong  argument  in  favor  of  electric  power  in  mining, 
which  fact  added  to  its  greater  convenience  is  fast 
causing  it  to  displace  the  older  methods  of  motive 
power.  Especially  in  the  operating  of  concentrators 
and  air  compressors  is  electricity  preferred.  The  l.e 
Roi  concentrators  for  treating  low  grade  ores  are  run 
entirely  by  electricity,  two  C.  G.  E.  motors,  one  2,000 
volts,  100  horse  power,  and  the  other  110  volts,  30 
h.p.,  being  used.  The  concentrators  at  Le  Roi  No.  2 
ar$  run  by  two  30  h.p.,  one  15  h.p.  and  one  3  h.p. 


Westinghouse  motors,  all  having  400  volts.  The 
hoist  in  this  mine  is  driven  by  a  250  volt,  150  h.p. 
induction  motor,  variable  speed. 

The  biggest  electric  motor  in  British  Columbia  to- 
day is  the  one  in  the  Nickel  Plate  mine  for  running  the 
air  compressor.  It  is  an  850  h.p.  motor,  made  by  the 
Royal  Electric  Company  of  Montreal.  The  compres- 
sors in  the  War  Eagle  and  Centre  Star  mines  are 
operated  by  a  350  h.p.  motor.  The  hoists  and  the  air 
compressors  in  the  Le  Roi  mine  are  at  present  operat- 
ed by  steam,  but  one  of  the  latter — a  40  drill  air  com- 
pressor— is  capable  of  being  changed  to  electricity,  all 
the  necessary  apparatus  having  been  installed  some 
time  ago. 

The  reader  wiil  readily  surmise  that  in  all  mines 
there  is  a  good  deal  of  hauling  to  be  done,  to  bring 
the  mine  product  from  where  it  is  being  mined  to  the 
shafts.  While  many  mines  still  use  the  old  method  of 
hand-pushing  cars  containing  the  ore  along  the  track 
to  the  dumping  place,  this  method  is  fast  becoming 
antiquated  and  the  electric  trolley  hauler  is  the  proper 
thing  now.  Surface  motors  on  narrow  gauge  tracks 
are  also  greatly  in  use  for  conveying  the  ore  and  the 
waste  from  the  collar,  or  top.  of  the  shaft  to  the  bins 
and  the  dump,  respectively.  These  surface  motors 
are  in  use  at  the  War  Eagle  and  Centre  Star  mines, 
the  power  for  them  being  supplied  by  a  100  h.p.  550 
volt  multi-polar  generator,  which  is  driven  by  a  125 
h.p.  3-phase  induction  motor.  Electric  haulage  is  in 
use  at  the  Granby  mines,  where  the  motors  haul  ten 
lo-ton  cars  at  one  time.  Electric  hoists  for  raising 
the  ore  to  the  surface  are  also  in  use  there. 

The  electricity  in  Rossland  and  throughout  the 
Boundary  country  is  supplied  chiefly  by  the  West 
Kootenay  Power  and  Light  Company.  It  is  supplied 
to  the  Le  Roi  mine  at  a  pressure  of  2080  volts.  The 
mine  company  own  their  own  transformers  and  can 
reduce  the  pressure  as  desired.  Those  in  the  Le  Ro; 
are  2,000  volt  synchronons  and  induction  motors. 
They  are  used  for  operating  the  rock  crushers  and 
sorting  tables  and  also  for  pumping  the  water  out  of 
the  mines  from  the  goo  foot  level.  The  pump  on  the 
900  foot  level  of  the  Le  Roi  mine  has  a  capacity  of 
26,000  gallons  per  hour,  being  the  largest  electricity 
driven  pump  in  British  Columbia.  It  is  a  single,  tri- 
triplical  pump  and  pumps  against  a  pressure  of  300 
pounds,  raising  the  water  625  feet.  The  water  is  the 
seepage  from  the  mines  and  being  perfectly  clean  is 
used  for  condensing  and  concentrating  purposes.  The 
nft)tor  to  drive  this  is  a  Westinghouse  of  100  h.  p.  A 
Westinghouse  motor  of  75  h.  p.  is  used  for  running 
tlie  machine  shops  and  frarring  sheds.  They  have 
also  a  little  2  h.p.  direct  current  generator,  run  by  an 
induction  motor,  for  the  bell  signal  system,  which 
extends  down  to  the  1350  foot  level.  Their  flash  light 
system  is  on  an  alternating  current. 

The  electrical  equipment  of  the  White  Hear  mine  is 
practically  the  same  as  that  of  the  Le  Roi.  mostly  C.G. 
E.  machinery  being  used. 

Drills  operated  direct  by  electricity  have  been  intro- 
duced into  mining  but  they  have  not  met  with  the  same 
success  as  the  compressed  air  drill  and  arc  not  likely 
to  supersede  it.  Thoy  are.  however,  still  in  the  ex- 
perimental stage. 

In  coal  mining  there  are  all  sorts  of  electric  cutters 
in  use,  as  well  as  electric  tipplers  (dump  cars).  Turbine 
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pumps  direct  connected  to  motors  are  a  somewhat  new 
but  entirely  successful  departure  in  mining,  being-  con- 
structed in  capacities  up  to  a  1,500  foot  lift,  in  any 
quantity. 

Electricity  for  blasting  in  mines  has  been  in  some 
cases  successfully  introduced,  but  the  process  has  its 
limitations,  as  yet,  owing  to  the  uncertainty  of  knowing 
if  all  the  charges  have  been  exploded  and  also  the  diffi- 
culty of  maintaining  proper  insulation  of  wires  in  the 
mines,  especially  where  the  concussion  affects  them. 
This  process,  however,  is  soon  likely  to  be  perfected, 
as  interested  men  are  endeavoring  to  overcome  these 
difficulties,  and  in  all  probability  their  efforts  will  be 
rewarded  with  success. 

It  is  not  in  the  actual  mining  only  that  electricity  has 
made  itself  known.  It  has  been  introduced  extensively 
and  successfully  in  the  assaying  and  smelting  processes. 
In  the  assay  office,  electric  heaters  are  used  for  heating 
the  chemicals  for  assay  purposes.  It  has  the  advantage 
of  being  cleaner  and  quicker,  and  safer,  because  there 
is  no  danger  of  the  fumes  arising  from  the  chemicals 
becoming  ignited.  It  is  also  used  for  drying  samples 
of  ore. 

In  the  smelting  plants  it  is  preferred  to  steam  power 
for  running  the  crushers,  rolls  and  blowers,  owing  to 
its  comparative  cheapness.  It  also  gives  a  much 
steadier  blast  when  used  for  driving  the  blowers,  which 
of  course  greatly  enhances  its  value.  The  following 
statements  from  Mr.  J.  La  Barthe,  of  the  Canadian 
Smelting  Works  at  Trail,  B.  C,  will  give  an  idea  of 
its  use  in  the  work  there. 

"We  are  using  electricity  entirely  in  connection  with 
our  smelting  and  refining  departments,  and  are  trans- 
forming the  line  voltage  at  20,000  as  supplied  by  the 
West  Kootenay  Power  and  Light  Company  to  550  volts 
about  the  smelter." 

"It  is  necessary  in  connection  with  the  large  area 
occupied  by  the  plant  to  have  separate  motors  for  al- 
most every  department.  We,  therefore,  have  units 
ranging  from  5  to  200  h.p.  each.  It  is  also  necessary 
to  have  motors  of  very  high  starting  torque,  in  order 
to  start  heavy  machinery.  We  are  using  a  number  of 
synchronous  motors  in  order  to  hold  up  our  line  voltage 
to  550.  These  are  used  upon  the  blowers,  which  are 
running  continuously,  and,  in  this  way,  we  are  almost 
always  able  to  maintain  our  regular  voltage." 

"Our  motors  now  In  use  are  both  of  the  Canadian 
General  Electric  and  Westinghouse  Electric  types.  We 
have  about  20  motors,  with  a  combined  horse  power  of 
about  2,000. " 

"We  use  both  the  oil  cooled  and  the  air  cooled  trans- 
formers, and  we  find  the  electricity  very  much  more 
convenient  than  steam,  on  account  of  the  cost,  cleanli- 
ness and  ease  with  which  it  can  be  conveyed  from  one 
part  of  the  works  to  another,  avoiding  rope  trans- 
mission and  long  steam  lines,  etc." 


Mr.  John  E.  Stewart,  of  Andover,  N.B.,  is  one  of  the  directors 
of  the  Maine  &  New  Brunswick  Electrical  Power  Company, 
which  proposes  to  utilize  the  Aroostook  falls  to  g^enerate  elec- 
tric power  for  distribution  throuj|;hout  certain  towns  of  Maine 
and  the  upper  part  of  Now  Brunswick. 

Mr.  W.  H.  Hreithaupt,  Berlin,  Ont.,  recently  read  before  the 
Canadian  Society  of  Civil  Engineers,  Montreal,  a  valuable  paper 
on  "The  Grand  River,  Ontario  Peninsula."  He  treated  the 
subject  in  a  very  thoroug'h  and  masterly  way,  illustrating'  very 
clearly  the  efToct  of  deforestation  and  swamp  drainage.  The 
paper  was  illustrated  by  photographs  and  drawings. 


ELECTRIC  LIGHT  INSPECTION. 

Particulars  of  electric  light  inspection  for  the  fiscal 
year  ended  June  30,  1905,  are  found  in  the  last  report 
of  the  Inland  Revenue  Department  of  Canada.  The 
statement  is  as  follows  : 

Fees  for  inspection  of  meters,  &c  $23,291  00 

Registration  of  companies   4)7i7  5° 

$28,008  50 

The  expenses  of  inspection  (annual)   7>348  69 

$20,659 

Expended  on  standard  instruments,  &c.  .  .  .     1,380  54 

Leaving  a  net  revenue  of  $19,279  27 

There  were  presented  for  inspection  19,630  meters, 
an  increase  of  4,054  meters  as  compared  with  the 
previous  year.  Of  those  presented  19,577  were 
accepted  as  coming  within  the  error  tolerated  by  law, 
while  83  were  rejected.    The  details  are  as  follows  : 

Statement  Showing  Number  of  Meters  \'erifif.d  and 
Registered. 


Districts. 


Belleville  

Hamilton  

London  

Ottawa  

Toronto  

Montreal  

Quebec   

Sherbrooke.  .  . 
St.  Hyacinthe 
Three  Rivers. 

St.  John  

Halifax  

Charlottetown 
Winnipeg  .  .  . 
Vancouver . . . 
Victoria  


636 
1,032 

850 
2,682 
2,957 
3,2 

479 
5' 

225 
23 

888 
1,308 
88 
2,149 
2,060 

9' 3 

19,630 


Verified  as  coming: 
within  the  error  tol- 
erated by  law. 


333 
250 

447 
760 
790 

,602 

'7' 

9 
36 
9 

430 
,286 

45 
,740 
303 
485 


9,696 


138 
373 
238 

I  >4 
i,2S9 
622 
.78 
14 
8-, 
8 

228 
6 

•5 
1 18 
768 
■87 

4,339 


165 
418 
162 
1,803 

863 
62 
128 

27 
102 
6 
226 

1 2 

27 
291 

989 
241 

5,522 


Rejected. 


26 


39 
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There  were  registered  under  the  electric  light  inspec- 
tion Act  365  companies,  an  increase  of  25  over  the  pre- 
vious year. 


ELECTRICITY  IN  WINNIPEG. 

The  extensive  use  of  electric  light  and  power  in 
Winnipeg  has  necessitated  numerous  additions  to  the 
City  Electrical  Department.  A  feature  of  the  work  of 
this  department  during  the  past  year  was  the  number 
of  inspections  of  electric  wiring.  In  1904  about  1,900 
permits  were  issued,  while  the  number  for  the  past  year 
probably  reached  3,500. 

The  following  figures,  supplied  by  the  city  electrician, 
show  the  amount  of  work  accomplished  by  the  electri- 
cal department  from  January  i  to  October  31,  1905: — 
Permits  for  wiring,  3,051;  permits  for  use  of  current, 
2,276;  arc  lamps  installed,  264;  horse-power  motors  in- 
stalled, 1,491;  outlets  wired,  33,309;  incandescent 
lamps  inspected,  27,477. 


The  Canadian  Westinghouse  Com|)any  recently  delivereil  a 
carload  of  1,500  50-anipere  wattmeters  to  their  X'ancouver  ollice. 
Most  of  the.se  are  for  the  British  Columbia  Electric  Railway 
Company.  This  is  the  largest  shipment  of  wattmeters  e\or 
made  at  any  one  time  to  the  Pacific  coast. 
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INVENTION  %  DEVELOPMENT 

IN  THE  ELECTRICfVL  FIELD 


Two-Phase  Permutators — Permutators  constructed 
according-  to  the  Rouge  and  Fajet  system  were  exhibit- 
ed at  the  Brussels  Exposition.  The  idea  of  the  per- 
mutator  is  to  convert  an  alternating  current  into  a 
direct  current  without  resorting  to  a  large  rotating 
mass  of  iron  and  copper.  The  object  is  accomplished 
in  the  same  way  that  an  alternating  current  is  con- 
verted into  a  direct  current  in  a  synchronous  convert- 
er, with  the  exception  that  in  the  latter  device  an  ar- 


Two-Phase  Permutator. 


mature  is  revolved  in  the  stationary  field,  while  in  the 
permutator  a  stationary  winding  is  cut  by  a  revolving 
field,  and  this  revolving  field  is  obtained  by  means  of 
polyphase  currents.  To  reduce  sparking  of  the  ma- 
chine an  ingenious  arrangement  has  been  adopted  by 
the  inventors.  The  commutator  is  constructed  with  a 
double  number  of  segments,  the  alternate  ones  being 
connected  to  the  coils  of  the  machine,  the  remaining 
ones  being  connected  to  an  adjacent  segment  through 
a  small  commutating  resistance.  One  of  these  ma- 
chines was  tested  recently  by  Dr.  C.  V.  Drysdale,  of 
Northampton  Institute,  England,  with  favorable  re- 
sults. The  machine  is  rated  at  ten  kilowatts,  and  at 
full  load  has  an  efficiency  of  seventy-five  per  cent,  and 
a  power-factor  of  o.q.  Tests  of  a  150-kilowatt  ma- 
chine by  the  inventors  showed  an  efficiency  of  ninety- 
six  per  cent,  and  a  power-factor  of  0.93. 

Gasoline  Motor  Car — The  Union  Pacific  Railway 
have  for  some  months  been  experimenting  with  railway 
motor  cars  intended  for  branch  line  and  auxiliary 
passenger  service  and  to  be  operated  by  gasoline 
engines.  The  second  car  has  recently  been  built.  It 
is  56  feet  in  length  with  a  pointed  front  end  and  a 
rounded  rear  end,  which  is  believed  to  cause  less  eddy- 
ing air  currents  (and  consequently  less  dust)  than  the 
usual  square  end.  The  engines  and  mechanism  are 
situated  in  the  pointed  end.  The  car  is  built  entirely 
of  steel,  the  underframing  and  side  and  roof  framing 
being  of  steel  shapes,  while  the  sides  are  of  steel  plate. 
The  car  is  mounted  on  a  pair  of  four-wheel  trucks.  The 
engine  is  of  100  h.p.,  of  the  marine  type,  with  six  ver- 
tical inverted  cylinders,  and  is  placed  transversely  of 
the  car.  It  has  suction  inlet  valves,  mechanicallj- 
operated  exhaust  valves,  "make  and  break"  spark 
ignition,  with  a  primary  battery  for  use  in  starting  and 
a  magneto  apparatus  for  use  when  running.  The 
engine  runs  at  speeds  of  150  to  600  revolutions  per 
minute  and  drives  the  front  axle  of  the  leading  truck, 
power  being  transmitted  to  the  axle  by  means  of  a 


special  design  friction  clutch,  in  combination  and  differ- 
entiating with  a  special  design  of  "octoroon"  clutch. 
The  gearing  is  arranged  for  two  speeds  and  the  car  has 
attained  a  maximum  speed  of  63  miles  an  hour. 


The  "Sarco"  Arc  Lamps — One  of  the  attractions  at 
the  recent  electrical  show  at  the  Madison  Square 
Garden,  New-  York,  was  the  "Sarco"  light,  a  type  of 
flame  lamp  exhibited  by  the  Sarco  Company,  New 
York.  The  Sarco  light  is  termed  by  its  owners  "arti- 
ficial sunlight,"  owing  to  the  peculiar  yellow  light  pro- 
duced, which  is  accomplished  by  the  type  of  carbon 
used.  The  lamps  appear  to  look  like  the  arc  lamps  as 
seen  in  the  public  thoroughfares,  but  differ  from  them 
materially,  particularly  in  the  feed  of  the  carbons. 
Both  carbons  are  placed  at  an  angle  and  feed  down- 
ward from  the  top  of  the  lamp.  The  carbons  in  the 
Sarco  light  burn  from  ten  to  seventeen  hours,  accord- 
ing to  the  length  being  consumed,  at  a  rate  of  about 
one  inch  an  hour.  Either  a  white  or  deep  red  light 
can  be  produced  by  using  other  styles  of  Sarco  car- 
bons, although  the  golden  yellow  is  in  most  cases  pre- 
ferred. The  lamps  burn  two  in  series,  and  the  two  to- 
gether use  eight,  ten  or  twelve  amperes,  according  to 
the  volume  of  light  desired.  Two  lamps  burning 
eight  amperes  give  approximately  7,200  hemispherical 
candle-power  "Hefner,"  and  naturally  make  an  ex- 
tremely efficient  form  of  illumination.     In  addition  to 


The  "Sarco    .\rc  Lamp. 


the  economy  of  the  Sarco  light,  it  possesses  a  good 
advertising  feature  when  placed  in  store  fronts  or 
theatres,  and  the  peculiarly  pleasing  light  effect  not 
alone  attracts  attention  but  is  a  decided  novelty. 

Single-Phase  Mercury  Arc  Rectifier  The  British 

Thomson-Houston  Company  have  recently  brought  out 
a  new  rectifier  of  the  mercury  arc  system  which  is 
intended  to  meet  the  demand  for  a  compact  and 
reliable  apparatus  for  converting  alternating  current 
into  continuous  current,  on  a  small  scale,  ospov  i.ilK  i\^r 
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charging  accum-ulators.  It  consists  of  a  switch  panel 
upon  which  the  tube  is  mounted  in  the  holder,  together 
with  the  necessary  controlling  switches  and  instruments 
and  compensating  reactance.  The  tube  is  an  exhausted 
glass  vessel  containing  two  anodes  and  one  starting 
anode.  It  is  provided  with  metal  caps  for  the  term- 
inals, which  protects  the  electrodes,  thus  reducing  to 
a  minimum  the  liability  to  breakage  and  burnout.  The 
leads  from  the  anodes  are  connected  to  the  compensat- 
ing reactance;  the  lead  from  the  cathode  forms  the 
positive  side  of  the  continuous-current  circuit. 

New  Type  of  Continuous  Current  Traction  Motor — 

In  a  recent  issue  of  the  Schweizerische  Elektrotech- 
nische  Zeitschrift,  Dr.  H.  Behn-Eschenburg  describes 
a  new  type  of  traction  motor  by  the  Oerlikon  Company. 
The  motor  in  question  is  capable  of  developing  200  h. 
p.  at  the  one  hour's  rating  at  about  400  revolutions  per 
minute.  It  is  designed  for  a  voltage  of  700  to  800 
volts.  In  order  to  obtain  a  good  mechanical  design 
and  to  avoid  binding  wires,  which  are  not  always  satis- 
factory, the  armature  bars  are  embedded  in  holes  and 
not  in  slots,  as  is  usually  the  case.  These  holes  extend 
over  the  whole  effective  length  of  the  armature,  but  at 
the  ends  of  the  armature  core  slots  take  the  place  of  the 
holes.  The  number  of  armature  bars  is  518,  and  the 
commutator  has  259  segments,  each  5  mm.  (0.197  in.) 
wide.  Auxiliary  poles  are  provided,  and  it  is  said  that 
the  motor  operates  sparklessly  when  fed  with  300  am- 
peres at  voltages  up  to  800  volts  and  speeds  ranging 
from  o  to  1,000  revolutions  per  minute.  The  motor 
speed  can  be  varied,  by  cutting  out  one  or  two  field 
coils,  and  it  is  stated  that  such  cutting  out  of  fields 
does  not  affect  the  commutation. 

High  Voltage  Current  Traction. — Our  German  con- 
temporary, Electrische  Bahnen,  gives  some  details  of  a 
system  shortly  to  be  installed  on  the  road  between 
Bellinzona  and  Mesocco,  in  Southern  Switzerland,  in 
which  it  is  proposed  to  operate  directly  from  high 
voltage  lines.  The  trolley  voltage  to  be  employed  will 
be  1,500  to  1,600,  and  four  motors  will  comprise  the 
hauling  element.  A  maximum  load  of  60  tons  will,  it 
is  estimated,  be  hauled  up  a  6  per  cent,  gradient  at  20 
k.  m.  per  hour.  The  following  particulars  of  the 
motor  construction  are  given:  To  admit  of  adequate 
insulation  in  the  armature  winding,  five  segments  per 
slot  were  adopted,  but  to  obviate  commutating 
difficulties  and  avoid  special  poles  a  large  neutral  zone 
was  provided,  the  ratio  of  pole  arc  to  pole  pitch  being 
.067.  A  stable  external  field  is  obtained  by  a  high  flux 
density  in  the  armature  teeth  and  by  specially  con- 
structed field  coils,  the  field  coils  are  turned  up  on 
either  side  to  approach  the  armature  circumference  in 
the  neutral  zone  and  thereby  obtain  some  compensation 
of  the  armature  field.  The  gauge  of  the  line  is  3ft. 
3^  in.,  and  the  power  at  the  motor  axle  for  one  hour's 
continuous  operation  has  been  fixed  at  75  h.p.  The 
chief  dimensions  of  the  motor  are  :  Armature  diameter, 
i7.3in.  ;  armature  breadth,  8.7in.,  including  a  ventilat- 
ing duct  of  o.4in.  ;  number  of  slots,  53  ;  number  of 
segments,  265;  commutator  diameter,  i4.2in.;  useful 
width  of  commutator,  3. 5in. ;  motor  resistance  at  7o°C., 
2  65  ohms.  The  insulation  has  been  carefully  gone 
into,  and  it  is  stated  that  a  testing  voltage  of 
6,000-7,000  between  winding  and  frame  has  been 
successfully  applied.     At  full  load,  although  28  per 


cent,  of  the  armature  current  was  shunted  away  from 
the  field  coils,  sparkless  running  was  obtained,  and 
even  when  the  shunt  circuit  was  switched  out  sparking 
was  entirely  absent.  At  an  output  of  90  h.p.  on  a  1700 
volt  circuit  the  motor  behaved  well,  and  it  is  believed 
tha  a  voltage  of  1800  to  2000  could  be  applied  without 
injury  to  the  machine.  On  a  full  load  test  of  75  h.p. 
for  one  hour  the  temperature  rise  above  atmosphere 
was  72.5°  C.  in  the  armature  iron,  62.5°  C.  in  the  field 
coils,  and  44.5°  C.  in  the  commutator. 


A  556-MILE  TRANSMISSION. 

The  London  Electrician  furnishes  some  further  par- 
ticulars in  relation  to  the  direct  current  proposals  for 
power  transmission  from  Victoria  Falls  in  Johannes- 
burg— a  distance  af  556  miles  in  a  direct  line  and  745 
miles  by  the  new  railroad.  The  syndicate  has  taken 
the  advice  of  Dr.  E.  Tissot,  Mr.  Blondel  and  Prof. 
Gisbert  Kapp  on  a  project  by  Mr.  Thury,  and  Mr.  R. 
D.  Mershon,  who  is  identified  with  many  of  the  long 
distance  power  transmission  schemes  in  California,  has 
also  been  consulted.  It  appears  that  the  three  first 
named  gentlemen  are  all  of  opinion  that  Mr.  Thury's 
continuous-current  system  would  be  the  most  suitable 
for  the  transmission  from  the  Falls  to  the  Rand,  while 
Mr.  Mershon,  though  favoring  a  three-phase  system 
in  the  first  instance,  was  considerably  impressed  by  the 
views  of  the  other  experts  and,  having  made  an  exami- 
nation of  Mr.  Thury's  recent  high  pressure  works,  has 
reconsidered  his  views  on  the  question. 

The  proposal  is  to  transmit  20,000  horse  power  in 
the  first  instance  from  the  Falls  to  the  Rand  and  to 
erect  a  sub-station  where  the  power  received  would  be 
converted  to  three-phase  alternating  current  for  dis- 
tribution. The  Thury  system  would  thus  be  employed 
for  a  purely  point-to-point  transmission  system,  which 
is  the  application  in  which  it  has  been  most  successfully 
applied,  and  the  difficulties  of  distribution  on  the  high- 
tension  continuous-current  system  would  be  avoided. 
A  pressure  of  140,000  volts  between  conductors  is 
proposed.  To  produce  this  a  number  of  dynamos  are 
connected  in  series,  and  the  center  point  of  this  gener- 
ating system  is  earthed  so  that  the  pressure  of  each 
conductor  above  earlh  would  be  70,000  volts.  The 
commutator  difficulty  has  been  overcome  in  Mr.  Thury's 
recent  machines  to  the  extent  that  3,560  volt  machines 
are  being  employed  on  the  Moutiers-Lyons  power 
transmission  scheme,  which  is  now  under  construction. 
Four  of  these  machines  are  driven  by  each  turbine  in 
the  case  of  the  Moutiers-Lyons  scheme,  and  there  the 
line  pressure  is  57,000  volts  (28,500  volts  between  each 
line  and  earth.) 

A  difficulty  will  be  the  insulation  of  each  machine 
from  its  turbine  in  the  case  of  the  higher  pressure 
proposed  for  the  Victoria  Falls  scheme,  and  doubtless 
Mr.  Thury  has  been  conducting  experiments  with  his 
insulating  coupling  which  have  led  him  to  expect  that 
he  can  improve  it  sufiicently  to  stand  more  than  double 
the  voltage  used  hitherto.  The  pole  line  would  follow 
the  usual  California  practice — an  aluminum  cable 
supported  on  lattice-work  towers — and  the  type  of 
insulators  which  have  been  employed  on  the  60,000- 
volt  three-phase  alternating  schemes  in  America  could 
possibly  be  made  to  bear  the  higher  continuous-current 
pressures  without  a  prohibitive  increase  in  dimensions 
or  a  radical  alteration  in  design. 
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ECONOMY  IN  STEAM  POWER  PLANTS.* 

By  R.  J.  DURLEY, 
Professor  of  Mechanical  Engineering,  McGilt  University,  Montreal. 


Recent  papers  read  before  the  Club  have  dealt  with  the  topics 
of  "Electric  Power  as  Applied  to  Railroad  Shops,"  and  "Electric 
Traction  for  Railroad  Service."  It  has,  therefore,  seemed  ad- 
visable to  endeavor  to  present  in  brief  form  some  of  the  con- 
siderations which  govern  the  economical  production  of  electric 
power  by  steam  plant,  not  only  for  traction  purposes,  but  also 
for  g-eneral  use  in  railroad  shops  and  yards.  The  economy  of 
steam  machinery  will  be  specially  considered,  as  the  writer  feels 
that  although  there  is  a  great  future  before  the. g-as  engine  as  a 
source  of  power,  the  time  has  not  quite  arrived  when  it  can  be 
looked  on  as  a  commercial  competitor  with  the  steam  engine  or 
turbine  under  any  but  exceptional  circumstances. 

At  the  present  time  a  producer  gas  plant  for  anthracite  coal, 
with  gas  engines  and  generators,  will  cost  in  Canada  about  20 
per  cent,  more  than  a  steam  plant  to  take  the  same  peak  load, 
high-class  machinery  being  considered  in  both  cases.  The  cost 
for  fuel  at  high  load  factors  is  considerably  less  for  the  gas  plant, 
but  this  saving  is  much  smaller  at  low  load  factors,  on  account  of 
the  higher  fixed  charges. 

In  this  country  at  any  rate,  the  availability  of  exhaust  steam 
for  heating  purposes  practically  determines  the  question  of 
choice  in  favor  of  the  steam  engine  as  a  motive  power,  in  any 
plant  where  the  shops  or  buildings  have  to  be  heated.  While 
keeping  in  view  the  production  of  electric  power  by  means  of 
steam,  the  economy  of  the  electrical  generating  and  distribut- 
ing apparatus  will  be  left  out  of  consideration,  and  the  paper 
will,  therefore,  be  confined  to  the  various  methods  in  design  and 
operation  of  steam  machinery  which  make  for  economy. 

The  total  cost  of  power  as  generated  in  a  steam  plant  is  made 
up  of  items  whose  relative  proportion  in  one  particular  case  is 
shown  by  the  following  table  : — 

Fuel   26  per  cent. 

Wages    39  " 

Fixed  charges   23  " 

Repairs  and  supplies   12  " 

These  figures  are  taken  from  information  recently  published 
as  to  the  operation  of  a  plant  of  about  600  k.w.  capacity,  in  a 
locality  where  coal  is  exceptionally  cheap.  As  a  general  rule 
for  small  plants  the  cost  for  coal  and  labor  are  nearly  equal, 
and  in  larger  installations  the  cost  for  labor  is  the  smaller.  Low 
fixed  charges  can,  of  course,  only  be  obtained  by  keeping  the 
original  capital  expenditure  of  the  plant  down  as  much  as 
possible. 

The  cost  of  any  of  the  items  above  named  is  influenced  by  two 
factors,  viz.,  the  suitability  of  the  original  design  and  propor- 
tions of  the  plant  to  the  work  which  has  to  be  done,  and  the 
careful  and  economical  operation  of  the  plant  after  it  has  been 
installed.  In  too  many  cases  results  from  power  plants  are 
rfiuch  worse  than  they  ought  to  be  if  the  second  requirement 
were  borne  in  mind.  The  question  of  the  design  of  a  power 
plant  is  further  complicated  by  the  fact  that  all  its  main  features 
have  often  to  be  decided  before  the  exact  nature  of  the  work  to 
be  performed  is  known.  In  such  cases  it  is  impossible  to  predict 
exactly  how  the  load  will  vary  and  in  what  proportions  the 
power  is  to  be  distributed  to  various  departments. 

We  shall  take  up  first  the  conditions  which  are  favorable  to  the 
economical  generation  of  steam,  and  consider  afterwards  the 
factors  which  favor  economy  in  the  utilization  of  the  steam  after 
it  leaves  the  boiler  room. 

BOILER  ROOM  ECONOMY. 
In  a  typical  boiler  installation  the  available  heat  of  the  fuel  is 
accounted  for  somewhat  as  follows  : — 

Utilized  in  warming  and  evaporating  water  70  per  cent. 

Lost  by  heal  carried  away  to  stack  by  flue  gases.  .  ifa  ' 
Lost  by  radiation  from  hot  surfaces  of  boiler  and 

brickwork,  and  by  air  leakage  10  " 

Undeveloped  because  fuel  is  not  completely  burned..    2  " 
Lost  in  cleaning  fires,  evaporating  moisture  in  coal, 

and  from  other  causes   2  " 

The  efficiency  of  the  boiler  and  furnace  is,  of  course,  in  this 
case  70  per  cent. 

HEAT  WASTED  IN  KLUE  GASES  AND  IN  RADIATION. 

As  the  chief  losses  in  boiler  operation  arise  from  the  amount  of 
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heat  carried  away  b\-  the  flue  gases  and  the  amount  of  heat  lost 
in  radiation,  it  is  to  these  items  that  we  naturall}'  look  for  pos- 
sible improvement.  A  large  part  of  the  heat  which  would 
otherwise  be  carried  away  by  the  flue  gases  is-utilized  in  modem 
practice,  either  in  an  economizer,  by  transferring  some  of  it  to 
the  feed  water  on  its  way  to  the  boilers,  or,  in  certain  systems  of 
mechanical  draft,  by  still  further  cooling  the  flue  gases  and 
transferring  the  heat  thus  obtained  to  the  air  on  its  waj'  to  the 
furnace.  The  last  method,  while  very  largely  employed  in 
marine  practice,  is  not  so  common  in  stationary  work  as  it  might 
be.  When  applied  to  otherwise  efficient  boilers  in  a  power 
station,  an  arrangement  of  this  kind,  in  one  case  known  to  the 
writer,  has  resulted  in  obtaining  the  extremely  high  boiler  and 
furnace  efficiency  of  84  per  Cr;nt.,  the  air  entering  the  furnace  at 
no  less  a  temperature  than  315  degrees  Fahrenheit.  It  is,  of 
course,  necessary  that  some  system  of  mechanical  draft  should 
be  installed  if  these  accessories  to  the  boiler  plant  are  to  be 
worked  with  full  advantage.  When  an  air  heater  of  sufficient 
surface,  (say  one-third  of  the  total  heating  surface  of  the  boiler  i 
is  fitted  and  the  flue  gases  enter  this  healer  at  not  too  Iowa  tem- 
perature, sa\-  400  to  500  degrees  Fahr.,  it  is  quite  possible  to 
obtain  an  increase  of  from  two  to  five  per  cent,  in  the  efficiency 
of  the  boiler  with  an  air  temperature  at  the  furnace  of  300  to  400 
degrees  Fahrenheit.  Trials  of  the  propelling  machinery  of  the 
S.S.  "Saxonia,"  carried  out  by  the  Boiler  Committee  of  the 
British  Admiralty,  have  actually  shown  a  saving  in  that  vessel  of 
not  less  than  four  per  cent,  of  the  total  heat  generated.  The 
saving  would  be  less  in  a  plant  operated  under  varying  load  than 
in  the  case  of  marine  engines  which  work  normally  at  full  power, 
but  even  under  those  conditions,  it  would  be  well  woith  con- 
sideration, especially  where  large  boiler  units  are  possible,  and 
mechanical  draft  is  available. 

The  advantages  or  otherwise  lo  be  obtained  by  the  use  of  an 
economizer  can  only  be  stated  in  any  particular  case  when  local 
conditions  are  known.  .As  a  general  rule,  if  chimney  draft  is 
employed,  and  if  the  boilers  are  correctly  proportioned,  an 
economizer  can  only  do  effective  work  at  the  cost  of  spoiling  the 
draft  b\- cooling  the  waste  gases  to  too  low  a  temperature:  in 
such  a  case  an  economizer  will  do  probably  n-.ore  harm  than 
good.  In  some  places  economizers  can  only  be  operated  satis- 
factorily if  the  feed  water  is  previously  softened,  as  economizer 
scale  is  notoriously  difficult  of  removal.  On  the  other  hand,  un- 
der favorable  conditions,  a  considerable  sa^  ing  is  effected.  In 
one  instance,  in  a  plant  of  about  2,000  h.p.  the  excess  of  cost  of 
a  mechanical  draft  installation  with  economizer  over  the  cost  of 
a  brick  chimney  being  about  $3,000,  the  use  of  chimney  draft 
would  mean  an  additional  consumption  of  about  four  tons  of  coa) 
per  daj-.  I'nder  these  conditions  allowing  for  the  cost  of  running^ 
the  fans  and  for  depreciation  and  interest,  the  annual  saving 
would  be  sufficient  to  pay  about  iS  |>er  cent,  on  the  extra  outlay 
called  for  by  the  installation  of  fans  and  economizers. 

The  radiation  loss  in  a  boiler  installation  is  one  which  should 
receive  more  attention  than  it  often  does.  Much  can  be  done  by 
placing  boilers  in  batteries,  thus  lessening  the  amiunt  of  hot 
brickwork  exposed  to  the  air,  and,  of  course,  by  pro|>er  clothing 
of  all  hot  metal  surfaces,  includinff  the  flanges  of  steam  pipes, 
and  flanges  and  bodies  of  valves  and  tecs.  This  loss  is,  as  « 
rule,  smaller  in  internally  fired  boilers  than  in  boilers  having 
much  brickwork  exposed  to  heat. 

A  further  source  of  loss,  not  found  in  boilers  of  the  liHromolix'C 
type,  Ls  that  from  air  leaking  through  the  brickwork,  thus  dilut- 
ing the  flue  gases.  Even  where  brickwork  is  free  from  cracks, 
and  where  cleaning  doors  fit  tightly,  a  surprising  amount  of  air 
will  enter,  especially  with  chimne}'  or  induced  draft.  Open  joints 
in  breechings  and  smoke  pipes,  and  badly  fitting  damj-»ers,  will 
also  repay  anj-  attention  they  may  receive.  The  use  of  glazed 
brick  or  sheet  steel  in  boiler  settings  minimizes  air  leakage  and 
is  to  be  recommended  on  th:it  account. 

2. — ECONOMICAL  COMBI  STION  OF  Ft  EL. 

The  fuel  to  be  employed  in  a  given  steam  pc>wer  plant  and  the 
method  of  burning  it  must  be  carefully  considered  in  each  indi- 
vidual case.  The  kind  of  fuel  to  be  used  is,  of  course,  that  which 
gives  us  the  greatest  number  of  heat  units  available  )>cr  dollar 
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expended,  regard  being  had  not  only  to  the  cost  of  the  fuel  itself, 
but  also  to  the  inseparable  expense  of  handli^ig-  it  and  dealing 
with  the  ashes  produced.  More  can  perhaps  be  done  by  careful 
supervision  in  lessening  the  fuel  consumption  per  pound  of  steam 
generated  than  in  any  other  item,  and  the  power  plant  superin- 
tendent in  this  connection  will  find  much  help  if  he  is  in  a  position 
to  know  from  day  to  day  just  what  the  coal  consumption  is  and 
what  is  the  quality  of  the  coal.  It  is,  therefore,  good  practice  in 
large  power  plants  to  instal  such  an  arrangement  of  water  meters 
and  coal  scales  as  will  permit  of  this  information  being  obtained 
frequently  and  without  difficulty.  The  practice  of  metering  the 
water  and  weighing  the  coal  as  fired  into  the  boilers  should  be 
carried  out  in  plants  of  much  smaller  capacity  than  has  hitherto 
been  customary.  In  an  installation  of  only  two  or  three  boilers, 
it  is  quite  possible  to  have  the  coal  weighed  and  a  careful  record 
kept  without  inconveniencing  the  boiler-room  staff  and  without 
adding  materiall)'  to  their  labor. 

In  connection  with  large  boiler  plants,  a  room  should  be 
provided  where  periodical  tests  can  be  made  on  samples  taken 
from  the  coal  as  delivered.  The  proximate  analysis  of  a  sample 
of  coal,  determining  the  amount  of  volatile  matter,  fixed  carbon, 
and  ash,  is  not  a  difficult  matter  even  for  a  person  with  only  an 
elementary  chemical  training,  and  the  determination  of  the  calo- 
rific value  of  coal  with  sufficient  accuracy  for  comparative 
purposes  can  be  readily  carried  out  by  the  use  of  one  of  several 
types  of  calorimeters  on  the  market.  The  quality  of  the  coal  can 
thus  be  judged  before  it  is  burnt;  while  the  weekly  coal  and  water 
sheets  give  information  only  for  the  coal  already  consumed. 
The  feed  temperature,  flue  gas  temperature,  superheat,  and 
intensity  of  draft,  should  be  recorded  on  the  log  sheets  and 
carefully  watched,  so  that  any  abnormal  condition  can  be  dealt 
with  promptly. 

Instruments  are  now  available  which  will  give  a  continuous 
record  of  the  relative  proportion  of  the  air  in  the  flue  gas; 
unfortunately  they  are  expensive,  and  it  is  difficult  to  arrange  for 
one  "econometer"  to  give  a  satisfactory  record  for  each  one  of 
the  battery  boilers.  These  instruments  also  require  care  and 
skilled  attention  in  order  to  secure  reliable  indications,  but  they 
enable  defective  firing  (which  almost  always  results  in  a  larj^e 
excess  of  air)  to  be  detected,  and  the  quality  of  the  fireman's 
work  to  be  judged  from  hour  to  hour. 

It  is  evidently  useless  to  expend  money  on  coal  testing  and  in 
determining  the  excellence  or  otherwise  of  the  firing,  unless  the 
boiler  room  superintendent  is  able  and  willing  to  use  the 
information  thus  afforded.  This  means  a  close  watch  on  the 
work  of  the  boiler  plant  and  personal  attention  to  the  work  of 
the  firemen  or  the  operation  of  the  mechanical  stokers. 

3.   ECONOMY  IN  LABOR 

Reduction  of  cost  of  labor  in  the  boiler  room  is  often  obtained 
at  the  expense  of  large  capital  outlay.  The  adoption  of 
mechanical  stokers  is  urged  on  the  ground  of  the  saving  of  labor 
thereby  rendered  possible,  and  the  same  arguments  are  employed 
in  advocating  the  installation  of  expensive  ccal  and  ash  handling 
machinery.  In  many  instances,  on  investigation,  the  employment 
of  such  appliances  would  be  found  to  lead  to  so  great  an  increase 
in  the  fixed  charges  as  to  overbalance  the  saving  on  the  labor 
bill.  Good  practice  of  the  present  day  seems  to  indicate  that 
the  smallest  size  plant  in  which  coal  and  ash  handling  machinery 
and  mechanical  stokers  should  be  installed  is  between  2,000  and 
4,000  h.  p.,  but  no  definite  limit  can  be  assigned,  the  decision  in 
any  particular  case  depending  on  local  conditions  and  the 
abundance  and  cost  of  the  labor  available.  Mechanical  stokers 
do  not  always  fulfil  the  expectations  of  their  designers  as  far  as 
high  evaporative  efficiency  is  concerned,  and  there  is  indeed  no 
mechanical  stoker  known  to  the  writer  whose  performance  can 
be  compared  with  that  of  first-class  hand  firing.  In  a  large 
power  plant,  however,  where  it  is  almost  impossible  to  insure 
that  all  of  th  ■  firemen  are  equally  good,  the  economic  results  to 
be  obtained  from  good  mechanical  stokers  are  little,  if  at  all, 
inferipr  to  those  reached  by  the  average  fireman. 

It  is  generally  admitted  that  mechanical  stokers  will  work  with 
coal  of  a  cheap  class  that  cannot  be  utilized  efficiently  by  hand 
firing.  They  will  not,  however,  prevent  the  formation  of  smoke 
when  the  boilers  are  forced,  and  in  order  to  save  labor,  must 
have  their  hoppers  filled  mechanically.  It  appears  useless  from 
this  point  of  view  to  instal  expensive  stoking  machinery  and  then 
depenti  on  liaiul  labor  to  place  the  coal  in  such  a  position  that  the 
machines  can  ileal  with  it. 

Mechanical  slokiM-s  have  the  great  advantage  that   their  usi- 


does  not  involve  the  frequent  opening  of  the  furnace  doors,  and 
the  boilers  are  thus  never  exposed  to  the  rushes  of  cold  air  which 
occur  periodic,  lly  in  the  course  ef  hand  firing.  This  point  is 
specially  important  if  the  boilers  are  provided  with  super-heaters. 

It  should  be  borne  in  mind,  that  good  results  cannot  be 
obtained  from  mechanical  stokers  unless  they  are  intelligently 
cared  for.  The  staff"  required  lor  this  work  must  necessarily  be 
more  costly  and  of  higher  class  than  that  needed  in  the  case  of 
hand  firing,  as  the  adjustment  of  the  amount  of  coal  fed  per 
minute,  the  speed  of  the  grate  (in  the  case  of  a  chain  grate 
stoker)  and  the  air  supplied,  have  all  to  be  carefully  suited  to  the 
load  on  the  boilers,  and  satisfactory  results  are  impossible  unless 
this  is  done.  It  is  quite  a  mistake  to  suppose  that  a  mechanical 
stoker  is  an  automatic  machine,  which  will  work  well  for  an 
indefinite  period  when  once  set  in  motion. 

SUPPLY  OF  HOT  FEED  WATER. 

The  saving  to  be  obtained  from  the  supply  of  hot  feed  water 
to  boilers  is  now  fully  recognized.  There  is  uot  only  the  direct 
saving  in  fuel,  but  also  the  indirect  saving  arising  from  the  fact 
that  the  boilers  are  not  subject  to  local  straining  arising  from 
inequality  of  temperature  of  the  various  parts.  Feed  heaters  of 
the  closed  type  have  the  advantage  that  by  their  use,  and  the  aid 
of  live  steam,  the  feed  water  can  be  put  into  the  boiler  at  a 
temperature  approaching  that  of  the  boiler  itself,  while  feed 
water  heaters  of  the  open  type  can  be  conveniently  combined 
with  feed  filters  which  assist  in  removing  oil  and  other  impurities 
from  the  feed  water  and  render  it  possible  to  employ  condensed 
exhaust  steam  for  the  boiler  feed.  In  connection  with  this  item 
it  is  interesting  to  note  that  quite  recently  a  system  of  so  called 
"Thermal  Storage"  has  been  successfully  employed  in  England 
in  the  case  of  boilers  that  have  to  carry  widely  varying  loads. 
A  vessel  which  forms  practically  part  of  the  steam  drum  of  the 
boiler  is  connected  therewith  in  such  a  manner  that  during 
periods  of  light  load,  large  quantities  of  feed  water  can  be 
pumped  into  the  boiler,  heatfd  to  the  boiler  temperature  and 
stored  in  the  thermal  storage  vessel,  the  boiler  at  the  same  time 
supplying  the  comparatively  small  demand  for  steam.  When  a 
heavy  load  comes  on,  the  ordinary  feed  supply  to  the  boiler  is 
shut  off,  and  the  boiler  proper  is  fed  with  the  hot  water  from  the 
thermal  storage  vessel.  Trials  have  shown  that  a  boiler  fitted 
with  a  thermal  storage  vessel  of  this  type  can  be  so  arranged  as 
to  supply  from  two  to  three  times  its  rated  amount  of  steam  while 
the  hot  feed  water  lasts,  without  unduly  forcing  the  fire.  Such 
an  arrangement  as  this  seems  to  the  writer  to  be  especially 
applicable  to  the  case  of  steam  power  plants  of  cotpparatively 
small  size,  which  have  only  a  small  number  of  boiler  units,  which 
can  be  of  much  smaller  capacity  and  cost  than  would  otherwise  be 
necessary.  Thermal  storage  vessels  applied  to  existing  boilers, 
enabling  them  to  supply  a  large  quantity  of  steam  for  a  brief 
period,  may  in  some  cases  avoid  the  necessity  of  installing  an 
additional  boiler. 

To  sum  up  then,  we  may  say  that  economy  in  the  boiler  room 
should  be  sought  first,  by  installing  apparatus  of  the  simplest  and 
most  robust  kind  so  as  to  keep  down  not  only  the  first  cost,  but 
also  the  annual  charges  for  repairs,  and  for  maintenance,  and 
depreciation;  secondly,  economy  in  labor  should  be  aimed  at,  so 
long  as  it  does  not  involve  a  counterbalancing  increase  of 
complication  and  original  outlay;  and  thirdly,  the  thermal 
efficiency  of  the  b(>ilers  should  be  kept  as  high  as  possible  by 
careful  supervision  of  the  firing  anti  by  the  adoption  of  heat 
saving  appliances  to  as  great  an  extent  as  is  possible  under  the 
circumstances.  In  most  of  our  power  plants  the  boiler  room  is 
the  place  where  there  is  most  room  for  improvement. 

ENGINE  ROOM  COSTS. 

The  engine  room  costs  may  be  classified  under  the  following 
heads: — 

1.  Cost. of  steam  consumed  by  the  main  engines. 

2.  Cost  of  power  for  the  auxilijiry  machinery. 

3.  Losses  from  leaks,  condensation,  anil  keeping  engines 
wai  ni  or  turning  over  without  load. 

4.  Cost  of  oil  and  stores,  and  cooling  water. 

5.  Cost  of  labor  and  superintendence. 

6.  Fixed  charges  and  repairs. 

The  amount  of  steam  consumeil  by  the  main  engines  is  too 
often  estimateil  simply  from  the  lesults  of  full  loail  trials  of 
engines  of  the  p.'irlii'ul.ir  type  installed.  Tlu'se  figures,  while 
valuable  lor  i'oinp.trati\ e  purposes,  do  not  );i\e  iiuii  li  iiitoiin.t- 
lion  as  to  llu-  aclu.il  eNpeiulilure  ol  sle.iin  in  i-\ei)'  da)-  operation. 
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It  is  easy  to  say  from  trial  results  what  will  be  the  approximate 
steam  consumption  of  a  power  plant  working-  under  steady  load, 
but  when  we  find,  as  is  so  often  the  case,  engines  working  with 
a  load  factor  of  only  25  per  cent.,  it  is  necessary  to  bear  in  mind 
that  under  these  conditions  the  steam  consumption  may  be  100 
per  cent,  greater  than  would  be  indicated  by  the  results  of  full 
load  trials.  The  amount  of  steam  consumed  in  a  steam  station 
being  so  largely  influenced  by  the  load  factor,  it  is  not  only 
.important  in  designing  to  select  units  of  such  size  that  they  will 
be  operating  at  their  most  economical  loads  during  as  long  time 
as  possible,  but  it  is  equally  important  in  operation  to  arrange 
the  times  of  starting  and  stopping  the  various  units  in  such  a 
fashion  as  to  make  the  steam  consumption  a  minimum.  Much 
can  be  done  by  good  design  but  much  more  can  be  done  by 
intelligent  operation. 

On  this  side  of  the  Atlantic,  engineers  have  been  somewhat 
slow  to  realize  the  very  excellent  results  which  have  been  and 
are  being  obtained  in  Europe,  from  the  use  of  superheated  steam. 
The  installation  of  superheaters  is,  however,  coming  more  and 
more  into  favcr  in  this  country,  and  it  may  be  taken  that  the 
following  steam  consumptions  (on  trial)  are  now  commercial 
possibilities,  when  steam  of  moderate  superheat  (say  up  to  200 
degrees  Fahrenheit)  is  employed. 


Conditions  and  kind 
of  engine. 

y^ 

Full 
Load 

Size  of  Unit 

High  Speed  Triple  Engine 
160  Ibs.-W.P. ,  200°  super- 
heat,340  r.  p.m.,  26"  vacuum 

22.7 

17.7 

T6.5 

16.1 

500  B.H.P. 

Parsons  Turbine 

200°   superheat,    3,550  r. 

20.9 

18.5 

17.4 

500  B.  H.  P. 

Parsons  Turbine 

140°    superheat,    1,500  r. 

26.4 

18.9 

17.0 

1700  B.H.P. 

Steam  consumption  in  lbs.  per  K.W.  hour  in  each  case 

These  figures  show  a  decided  advance  over  the  consumptions 
possible  with  saturated  steam  for  units  of  the  same  capacity. 
It  may  be  taken  as  an  established  fact  that  the  saving  in  regular 
operation  due  to  the  use  of  superheat  is  approximately  one  per 
cent,  for  each  ten  degrees.  While  it  is  quite  true  that  the  oil 
consumption  for  internal  lubrication  in  reciprocating  engines  is 
slightly  increased  by  the  adoption  of  superheat,  this  increase 
does  not  counterbalance  the  considerable  saving  in  steam.  The 
advocates  of  the  use  of  superheated  steam  should,  however, 
remember  that  it  is  not  reasonable  to  expect  low  cost  of  main- 
tenance if  superheated  steam  is  applied  to  an  engine  primarily 
designed  for  the  the  use  of  saturated  steam.  Available  figures 
show  that  when  the  engines  are  properly  designed,  the  use  of 
superheated  steam  does  not  increase  the  cost  of  mamtenance  to 
any  appreciable  extent. 

The  economy  in  coal  is  not,  of  course,  quite  so  great  as  the 
economy  in  steam,  because  extra  heat  has  to  be  expended  on 
the  steam  to  superheat  it.  With  200°  superheat,  however,  an 
economy  of  from  10  to  12  per  cent,  in  total  cost  of  fuel,  water 
and  lubrication,  should  be  obtained  when  compared  with  the 
corresponding  performance  with  saturated  steam. 

It  is  hardly  possible  to  leave  the  subject  of  steam  consumption 
without  saying  something  about  the  use  and  possibilities  of  the 
steam  turbine.  The  present  state  ot  things  may  perhaps  be 
summarized  as  follows:  In  large  units,  say  over  1,000  h.  p., 
steam  turbines  with  high  vacuum  can  compete  in  economy  of 
steam  with  the  best  reciprocating  engines,  while  in  smaller 
sizes  their  consumption  is  not  quite  so  good  as  that  of  high  class 
reciprocating  engines.  The  cost  of  large  turbines  is  from  5  to 
20  per  cent,  less  than  that  of  reciprocating  engines,  and  the 
floor  space  and  foundation  requited  is  also  considerably  less. 
These  conditions  do  not,  however,  apply  to  the  smaller  sizes  of 
turbines.  The  steam  turbine  has  the  disadvantage  that  for  the 
attainment  of  the  above  named  results  an  extremely  high 
vacuum  is  required,  which  renders  the  employment  of  a  turbine 
somewhat  questionable  when  exhaust  steam  has  to  be  used  for 
heating,  and  the  machinery  has  either  to  work  against  a  back 
pressure  or  must  exhaust  into  a  very  poor  vacuum.  The  oil 
consumption  of  steam  turbines  is  extremely  low,  approximate]\' 
one-tenth  of  what  would  be  required  for  a  reciprocating  engine 


of  the  same  capacity,  and  as  may  be  expected  from  the  small 
number  of  moving  parts,  the  cost  of  repairs  is,  as  a  rule,  low  also. 
COST  OF  OPERATION  OF  AUXILIARY  MACHINERY. 
It  is  a  debated  point  as  to  whether  ihe  auxiliary-  machinery-  in 
an  electric  power  station  should  be  operated  electrically  or  by 
steam.  In  a  condensing  power  plant,  the  power  required  for 
the  operation  of  the  auxiliary-  machinen,-  often  exceeds  five  per 
cent,  of  the  total,  and  as  the  auxiliaries  are  working  practically 
at  full  load  whatever  the  load  on  the  main  engines,  it  follows 
that  with  a  small  load  factor,  the  proportion  of  the  total  steam 
used  which  is  chargeable  to  the  steam  driven  auxiliaries  may 
reach  fifteen  per  cent.  In  such  cases  it  would  seem  to  be  good 
practice  to  drive  most,  if  not  all,  of  the  machinen,-  electrically, 
exception  being  made  in  the  case  of  the  feed  pumps,  which  may 
have  to  be  used  at  times  when  the  main  engines  are  not  running, 
and  current  is  not  available.  The  steam  from  the  feed  pumps 
can  conveniently  be  used  in  the  feed  heater  and  the  high  steam 
consumption  of  the  steam  driven  feed  pump  is  then  not  altogether 
a  disadvantage. 

LOSSES  FROM  LEAKS,  COXDEXSATIOX,  ETC. 
The  loss  from  this  source  can  be  diminished  bv  attention  to 
the  following  points: — 

1.  The  steam  piping  system  must  be  so  arranged  that  when 
any  particular  line  of  piping  is  not  passing  steam  it  can  be  closed 
off  completely  and  emptied  of  steam.  The  ends  of  drip  pipes 
should  be  visible  wherever  possible. 

2.  All  valves  should  be  made  and  kept  tight. 

3.  The  piping  system  should  be  designed  without  unnecessary- 
complications,  the  number  of  joints  and  valves  at  which  leakage 
can  occur  should  be  as  small  as  possible,  good  provision  should 
be  made  for  expansion  and  a  permanent  metallic  design  of  joints 
and  gaskets  should  be  used. 

4.  Hot  surfaces  should  be  clothed  with  complete  and  efTective 
covering. 

In  many  cases  steam  pipes  are  installed  of  ver>-  much  greater 
size  than  is  necessarj-.  European  engineers  are  employing 
quite  commonly,  speeds  of  steam  up  to  1 2.000  feet  per  mniute, 
especially  in  pipes  conveying  superheated  steam.  It  should  1  e 
remembered  that  a  pipe  which  is  big  enough  to  carr»  the  steam 
used  by  an  engine  at  its  economical  load  with  only  a  small  drop 
of  pressure  will  convey  a  veiy  much  larger  amount  if  Ihe  drop 
in  the  pressure  is  increased.  It  is  better  to  lower  the  steam 
pressure  at  the  engine  slightly  in  this  way  at  the  peak  of  the 
load  than  to  have  the  large  first  cost  and  the  constant  conden- 
sation loss  arising  from  the  installation  of  steam  pipes  which  are 
unnecessarily  large  for  the  amount  of  steam  passing  under 
normal  conditions.  It  is  needless  to  emphasize  the  advisibilitv 
of  effective  clothing  of  steam  pipes,  and  in  doing  this  the  flanges, 
trees  and  valves  should  not  be  forgotten.  The  objection  often 
made  against  covering  flanges,  viz  ,  inaccessibility  to  the  joint 
for  repairs,  should  be  met,  not  by  leaving  the  flanges  of  steam 
pipes  uncovered,  but  by  employing  a  permanent  type  of  joint 
which  will  not  require  repairs. 

COST  OF  OIL  A\n  STORES. 

The  cost  of  lubrication  depends  very  largely  on  the  tvjx'  v»f 
engine  employed,  being  least  in  the  case  of  steam  t\irl>ines  and 
enclosed  forced  lubrication  engines,  in  which  the  oil  is  used  over 
and  over  again.  The  consumption  of  engine  oil  for  an  engine 
of  the  above  type  should  not  exceed  one  gallon  per  io,ooi>  h  p. 
hours.  For  turbines,  a  slightly  smaller  consumption  is  claimed, 
and  the  writer  knows  of  one  Parsons  turbine  which  used  1  so 
gallons  of  engine  oil  in  two  years.  Its  rated  capacity  was  i.ooo 
k.w.  and  the  total  time  during  which  the  machine  was  stop|>ed 
during  the  two  years  was  52  hours.  In  power  plants  fitl,-d  with 
ordinary  reciprocating  engines,  great  economy  in  the  cost  and 
labor  of  lubrication  can  be  efl!"ected  by  the  installation  of  a  com- 
plete central  oiling  system,  in  which  the  oil  is  collected,  filtered, 
and  supplied  to  the  engines  again,  either  by  gravity  c>r  by  a 
special  oil  pumping  system. 

COST  OF  LABOR  AND  St  PERINTEXnENCE. 
The  cost  of  labor  in  the  engine  room  de|>ends  not  only  on  the 
type  of  motive  power  adopted,  but  also  ver\  largely  on  the 
arrangement  of  the  machinery  in  the  engine  room,  and  ON|>eciaI  y 
on  the  amount  and  complexity  of  the  auxiliary  machinery 
installed.  It  is,  therefore,  a  matter  to  be  considered  closely  by 
the  designer  of  a  power  plant,  who  must  hoar  in  mind  that 
attention  to  those  details  of  the  arrangement  which  wi  1  m»ko 
the  working  of  the  plant  easy,  will  affect  not  only  th«»  number  of 
men  required,  but  aKo  the  oflicieniV  with  which  tho\  [vrfixmi 
their  work.  In  too  many  cases  the  machinery  itself  has  been 
the  object  of  careful  thought,  while  little  attention  has  been 
bestowed  on  the  men  who  are  responsibie  for  its  working. 
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TORONTO  ENGINEERS*  CLUB. 

The  annual  meeting  was  held  in  the  Club  Rooms, 
96  King  street  west,  on  the  evening  of  the  nth  inst. , 
and  was  largely  attended. 

The  president,  Mr.  R.  F.  Tate,  presided,  the  fol- 
lowing persons  being  in  attendance  :  F.  L.  Somer- 
ville,  W.  J.  Bowers,  S.  Keith,  J.  Stanley  Richmond, 
Chas.  E.  Goad,  Robt.  W.  King,  A.  R.  Campbell, 
Willis  Chipman,  C.  M.  Canniff,  A.  J.  VanNostrand, 
C.  H.  Heys,  E.  R.  Clarke,  J.  C.  Johnston,  L.  V. 
Rorke,  E.  A.  Stone,  W.  M.  Macphail,  John  S.  Field- 
ing, C.  H.  Mortimer,  W.  H.  Patton,  M.  A.  Stewart, 
H.  C.  Champ,  Stanislas  Gagne,  A.  J.  Ward,  John  W. 
Hunter,  J.  G.  Sing,  A.  R.  Barry,  W.  A.  Johnston,  S. 


Mr.   F.    L.  SOMERVILLE, 
President-Elect  Toronto  Engineers'  Club. 


Dillon-Mills,  E.  Walker,  G.  R.  Mickle  A.  M.  Wickens. 

The  report  of  the  Executive  Committee  showed  that 
there  had  been  held  during  the  year  25  regular  and  31 
executive  meetings.  Reference  was  made  to  the  meet- 
ing of  the  Canadian  Society  of  Civil  Engineers  to  be 
held  in  Toronto  Jan.  30th  and  31st  and  Feb.  ist.  Mr. 
Cecil  B.  Smith  is  the  secretary  of  the  local  committee 
in  connection  with  this  meeting.  The  report  as  to 
membership  is  as  follows  : 

Resident  Non-Resident  Total 
New  members  elected 

during  the  year  22    5    27 

Resignations   7    o    7 

Deaths   2    o    2 

Membership  Lapsed 

about  3    5    8 

Increase   10    o    10 

The  treasurers  report  presented  by  Mr.  Bowers 
showed  total  receipts  of  $689,  and  expenditures  of 
$474  ;  outstanding  accounts,  $115  ;  accounts  owing, 
$56  ;  cash  balance,  $387,  (an  increase  of  $200  since 
last  year)  and  in  addition  $325  in  savings  bank. 

Mr.  VadNostrand  reported  in  humorous  vein  for 
the  Finance  Committee. 

The  report  of  the  Rooms  Committee,  presented  by 
Mr.  Chas.  H.  Heys,  showed  that  the  receipts  balanced 
the  expenditure. 

Mr.  S.  Dillon-Mills  reported  for  the  Library  Commit- 
tee, showing  an  expenditure  for  the  year  of  about  $100. 

The  report  of  the  Committee  on  Civic  Improve- 
ments, read  by  Mr.  Robt.  W.  King,  stated  that  no 
response  had  come  to  the  request  of  the  Club  for  ade- 
quate representation  on  the  Guild  of  Civic  Art,  from 
which  lack  of  courtesy  it  was  inferred  that  the  co- 
operation of  the  Club,  although  invited,  was  not  de- 
sired by  the  Guild. 

The  following  gentlemen  were  appointed  a  com- 
mittee to  revise  the  Constitution  of  the  Club  :  — 
Messrs.  Tate,  Somerville,  C.  B.  .Smith,  Gamble,  Chip- 
man,  Bowers  and  Canniff. 

After  the  appointment  of  Messrs.  Gagne  and  Clarke 
as  scrutineers  the  election  of  officers  for  the  present 
year  was  proceeded  with,  and  resulted  as  follows  : — 


F.  L.  Somerville,  president  ;  C.  B.  Smith,  ist  vice- 
president  ;  J.  G.  Sing,  2nd  vice-president.  Directors 
— J.  S.  Fielding,  chairman  Rooms  Committee  ;  C.  N. 
Canniff,  chairman  Library  Committee  ;  R.  G.  Black, 
chairman  Paper  Committee  ;  treasurer,  W.  J.  Bowers, 
23  Jordan  street;  secretary,  W.  Chipman,  103  Bay 
street.    Auditors — A.  J.   VanNostrand,  C.  H.  Heys. 

A  meeting  of  the  Club  will  be  held  within  a  few  days 
to  appoint  the  standing  committees  and  arrange  for 
January  meetings. 

Mr.  Tate,  the  retiring  president,  in  his  valedictory 
address,  reviewed  the  work  of  the  Club  during  his 
year  of  office.  He  referred  in  feeling  terms  to  the 
death  of  Mr.  Kivas  Tully  and  Major  Henry  A.  Gray, 
past  presidents  of  the  Club,  and  Mr.  Arthur  Harvey, 
who,  though  not  a  member,  had  contributed  a  valuable 
paper  on  the  metric  system.  Canada's  rapid  develop- 
ment along  engineering  and  other  lines  was  outlined, and 
included  the  following  reference  to  electrical  growth  : 

In  electrical  power  development  we  have  the  great, 
development  companies  at  Niagara  Falls  on  the  Cana- 
dian side,  which  are  at  present  in  a  position  to  deliver 
60,000  electrical  horse  power,  and  ultimately  400,000 
h.p.  of  24  hour  power.  And  in  conjunction  with  one 
of  these,  the  Toronto  &  Niagara  Power  Company — 
their  power  line  on  their  own  right  of  way  eighty  feet 
wide,  constructed  on  steel  towers,  and  about  comple- 
ted to  Toronto,  is  about  to  be  one  of  the  most  impor- 
tant events  to  industrial  Toronto.  When  an  electric 
railway  is  laid  upon  this  right  of  way  and  put  in  opera- 
tion, it  will  be  one  of  the  most  capable  and  powerful 
electric  traction  roads  in  existence. 

Next  in  order  of  location  is  the  Cataract  Power  Com- 
pany development  at  De  Cews  Falls,  with  a  present 
capacity  of  16,000  h.p.  of  24  hour  power,  of  which 
they  are  delivering  9,000  h.p.  of  24  hour  power  and 
are  capable  of  producing  a  further  24,000  h.p.,  mak- 
ing in  all  40,000  h.p.,  at  that  point  of  10  hour  power. 

About  twenty-two  miles  west  of  Port  Arthur,  ad- 
joining the  line  of  the  Canadian  Northern  Railway,  the 
Kakabeka  Falls  on' the  Kaministiquia  River  are  being 
utilized  for  the  development  of  electrical  energy — a 
natural  sheer  dfop  of  one  hundred  and  twenty  feet 


Mr.  R.  F.  Tate, 

Ri-lirin(f  I'rtsldont  Toronto  Engineers'  Club. 


from  the  crest  of  the  Falls,  and  which  will  be  increased 
at  the  head  of  their  proposed  wheel  pits — a  large  mar- 
ket for  which  will  be  had  at  both  Fort  William  and 
Port  Arthur,  both  rapidly  developing  railway  centres 
and  lake  ports,  with  a  future  before  them  of  the  high- 
est magnitude. 

In  Quebec  also  we  have  the  Lachine,  Chambly, 
and  Shawinigan  Falls  developments,  and  so  many 
other  possible  that  it  would  take  several  whole  even- 
ings to  describe  and  do  thein  justice. 

It  was  ordered  that  the  address  be  printed  and  sup- 
plied to  the  members  in  pamphlet  form. 

A  very  pleasing  feature  of  the  evening  was  the 
presentation  of  a  valuable  travelling  bag  to  Mr.  Chip- 
man, the  efficient  and  indefatigable  secretary  of  the  Club. 
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THE  ALLIS-CHALMERS  STEAM  TURBINE. 

The  Allis-Chalmers  Company,  of  Milwaukee,  Wis., 
have  entered  the  steam  turbine  field,  the  first  machine 
to  be  built  by  them  having  recently  been  put  into 
operation  in  the  plant  of  the  Utica  Gas  &  Electric 
Company,  of  Utica,  N.Y.  This  steam  turbine  gener- 
ating unit  is  shown  in  the  accompanying  illustration. 
The  turbine  is  rated  at  1500  kw.  normal  load,  and  runs 
at  a  speed  of  1800  revolutions  per  minute.  It  is  direct 
coupled  to  an  Allis-Chalmers  two-phase,  6o-cycle, 
revolving-field  alternator,  operating  at  2500  volts* 

The  turbine  follows  the  well-known  Parsons  type, 
which  has  proved  itself  eminently  successful.  The 
Allis-Chalmers  construction,  however,  embodies  a 
number  of  features  which  are  new  in  this  country,  and 
which  are  claimed  by  the  builders  to  be  distinct 
improvements.  The  chief  distinguishing  feature  of 
this  construction  is  the  blading,  which,  while  it  is  of 
the  Parsons  reaction  type  as  regards  the  principle  of 
operation,  differs  in  mechanical  construction  in  a 
number  of  essential  details.    The  roots  of  the  blades 


punched  by  special  machinery  in  such  a  way  as  to 
produce  accurate  spacing  and  at  the  same  time  form 
the  slots  so  that  they  will  give  the  proper  angles  to  the 
blades  independently  of  the  slots  in  the  base  ring. 
After  the  blade  tips  are  inserted  in  the  slots  in  the 
shroud  rings  they  are  riveted  over  by  specially  arranged 
pneumatic  machinery. 

Another  special  feature  is  the  absence  of  the  usual 
low-pressure  "balance  piston."  There  is,  however,  a 
third  balance  piston,  but  instead  of  being  at  the  high 
pressure  end  of  the  turbine,  as  formerly  arranged,  it  is 
at  the  low-pressure  end. 

The  Allis-Chalmers  Company,  in  entering  the 
steam-turbine  field,  effected  an  alliance  with  the  Tur- 
bine Advisory  Syndicate  of  England,  thereby  securing 
the  co-operation  of  the  firms  therein  interested, 
including  Willans  &  Robinson,  high-speed  engine 
builders  of  Rugby;  Yarrow  &  Co.,  torpedo-boat 
builders  of  the  Isle  of  Dogs,  London,  and  the  Neptune 
Shipbuilding  Works,  Walker-on-Tyne. 

An  agreement  was  recently  effected  with  Charles 
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are  formed  in  dove-tail  shape  by  special  machinery,  and 
are  inserted  in  slots  cut  in  foundation  or  base  rings, 
the  slots  being  formed  by  special  machine  tools  in  such 
a  way  as  to  exactly  conform  to  the  shapes  of  the  blade 
roots.  The  foundation  rings  themselves  are  of  dove- 
tail shape  in  cross  section,  and  are  inserted  in 
dove-tailed  grooves  cut  in  the  turbine  cylinder  and 
spindle,  respectively,  in  which  they  are  firmly  held  by 
key  pieces,  much  in  the  same  way  that  the  well-known 
"Lewis  bolt"  is  fastened.  In  order  to  further  insure 
the  integrity  of  the  construction,  the  key  pieces  or 
rings,  after  being  driven  into  place,  are  upset  into 
undercut  grooves. 

Another  noticeable  feature  of  the  blading  is  the 
method  of  reinforcing  and  protecting  the  tips  of  the 
blades.  This  point  in  steam  turbine  design  is  one 
upon  which  much  thought  has  been  expended  by 
various  inventors,  and  the  Allis-Chalmers  Company 
claim  that  the  construction  employed  by  them  success- 
fully solves  all  difficulties.  In  forming  the  blades  a 
shouldered  projection  is  left  at  the  tip.  This  is  inserted 
in  a  slot  punched  in  a  shroud  ring,  the  slots  being 


A.  Parsons,  C.B.,  for  interchange  of  data,  thereby 
giving  to  the  Allis-Chalmers  Company  the  benefit 
of  the  vast  experience  of  Mr.  Parsons,  the  original 
inventor  of  this  type  of  turbine,  and  to  whose  engi- 
neering ability  and  energy  the  evolution  and  present 
state  of  perfection  of  this  type  of  steam  turbine  are 
principally  due.  The  .\llis  Chalmers  Company  has 
also  secured  rights  under  Mr.  Parsons'  patents  for 
marine  turbines  and  turbo-compressors  and  blowers, 
for  which  there  is  a  growing  demand. 

The  amount  of  water-power  utilized  in  the  world  for  the 
creation  of  electric  energ-j'  is  estimated  to  be  1,500,000  horse- 
power. 

The  city  of  V'ancouver  has  closed  a  new  contract  with  the 
British  Columbia  Electric  Railway  Company  for  ten  years,  sub" 
jecl  to  cancellation  at  any  time  on  g-ivinp  one  year  s  notice,  for 
450  series  a.c.  arc  lamps  7.5  ampere  for  $,^S.oo  yier  lamp  yter 
annum. 

A  new  idea  in  advertising  electric  current  was  lately  put  in»c> 
effect  successfully  by  the  New  York  Edison  Company.    Fot  two 
weeks  an  exhibition  of  cooking  by  electricity  was  held  at 
West  32d  street,  and  attended  by  thousands  of  women  who  had 
bcen_invited  through  the  mails. 
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WESTINGHOUSE  PIPE  THAWING  OUTFITS- 

The  superiority  of  the  electric  current  as  a  thermal 
agent  is  generally  recognized  and  its  convenience  and 
effectiveness  have  led  to  its  utilization  in  the  thawing 
of  water  pipes,  gas  mains,  telephone  conduits,  and  the 
like.  It  is  necessary  that  the  apparatus  for  such 
purposes  should  have  a  range  in  capacity  adequate  to 
cover  all  ordinary  requirements  ;  shall  be  easy  to 
connect  and  moderate  in  price;  shall  be  portable  and 
light  in  weight  so  as  to  be  easily  handled;  shall  be  able 
to  withstand  rough  usage,  and  shall  insure  protection 
from  injury  to  the  operator. 

The  Westinghouse  Electric  &  Manufacturing  Com- 
pany have  placed  on  the  market  two  outfits,  one  for 
heavy  service,  comprising  a  specially  designed  choke 
coil  used  in  connection  with  the  primaries  of  a  standard 
transformer,  and  one  for  lighter  service,  consisting  of 
a  transformer  adapted  for  suitable  secondary  voltage 
adjustments  mounted  in  cast  iron  top   and  bottom 


Westinghouse  Pipe  Thawing  Outfit. 

frames.  The  heavy  duty  outfit  consists  of  the  choke 
coil  connected  in  series  with  the  primary  of  a  standard 
2200  volt,  60  cycle  transformer  of  from  15  to  25  k.w. 
capacity.  The  choke  coil  is  compactly  built  and 
enclosed  in  a  cast  iron  case  which  occupies  a  floor 
space  of  16x16  inches.  Five  plug  receptacles  mounted 
in  the  upper  portion  of  the  case  provide  a  simple  means 
of  varying  the  primary  voltage.  The  various  taps  give 
approximately  50,  60,  75,  87  and  95%  of  the  full  line 
voltage.  By  changing  the  position  of  the  plugs,  any 
one  of  these  combinations  may  be  used. 

The  smaller  outfit  is  intended  for  lighter  service, 
such  as  thawing  house  piping.  It  is  compactly  built 
and  enclosed  in  a  case  with  cast  iron  top  and  bottom, 
the  transformer  laminations  themselves  being  exposed 
to  the  air,  thus  providing  excellent  conditions  for 
cooling.  Handles  are  provided  on  the  top  casting 
which  will  enable  one  man  to  carry  the  transformer,  as 
its  weight  complete  is  approximately  100  pounds.  It 
is  intended  for  use  on  2200  volt  60  cycle  circuits,  and 
has  a  variation  in  secondary  voltage  from  55  to  35  and 


will  maintain  a  current  of  100  amperes  for  one  half 
hour  without  undue  heating.  No  oil  is  used  with  this 
transformer,  as  the  insulation  is  specially  prepared  to 
withstand  severe  conditions. 

In  operation  the  transformer  should  be  placed  as 
near  the  pipes  to  be  thawed  as  possible.  For  dwel- 
lings one  low  tension  lead  may  be  connected  to  a 
faucet  and  the  other  to  a  hydrant  so  as  to  enclose  the 
frozen  section.  For  thawing  street  mains  two  hydrants 
may  be  conveniently  used.  On  account  of  the  different 
conditions  met  with  it  is  impossible  to  prescribe  the 
exact  voltage  or  current  necessary  to  do  any  particular 
thawing.  In  general,  the  voltage  necessary  to  force 
the  same  amount  of  current  over  pipes  of  the  same 
diameter  will  vary  with  the  length  of  the  pipe.  Large 
pipes  require  less  voltage  to  force  the  same  current 
through  a  given  length,  but  require  more  current 
to  thaw  them. 

For  pipes  up  to  5  inches  in  diameter  approximately 
500  amperes  is  usually  sufficient,  while  12  inch  mains 
may  require  1000  amperes.  As  a  rule  a  small  current 
for  a  long  period  of  time  will  do  the  work  that  a  large 
current  will  do  in  a  shorter  time,  and  the  thawing  will 
be  done  with  less  chance  of  injury  to  the  piping  system. 


CONCRETE  CHIMNEY  307,' 2  FEET  HIGH. 

At  Tacoma,  Wash.,  the  tallest  concrete  chimney  ever 
built — the  present  marvel  of  engineers  the  world  over 
— rises  to  a  height  of  307  feet  6^  inches. 

This  wonderful  chimney  was  built  by  the  Contracting- 
Engineering  Company,  of  Tacoma,  for  a  smelter  to 
carry  away  the  deadly  fumes  developed  in  the  reduction 
of  ores  at  such  height  that  the  vegetation  of  the  locality 
might  not  be  injured  nor  the  residents  in  the  vicinity 
annoyed. 

The  chief  dimensions  of  the  chimney  are  as  follows  : 
Height,  307  feet  6^  inches;  foundation,  6)4  feet  deep, 
39/^  feet  square  ;  inside  diameter  of  chimney,  18  feet  ; 
largest  outside  diameter,  21  feet.  To  a  height  of  90 
feet  it  is  built  double,  the  outer  shell  being  9  inches 
thick  and  the  inner  4  inches  thick,  with  a  5  inch  air 
space  between  the  two  shells.  The  single  shell  is  7 
inches  thick  and  211  feet  ^  inch  high. 

The  chimney  was  built  in  3  foot  sections.  The 
foundation  is  reinforced  by  networks  of  T  steel  i)4!x 
1^x3/16  inches  and  the  chimney  part  is  reinforced  by 
vertical  T  bars  of  the  same  dimensions  ranging  from 
16  to  30  feet  in  length,  and  encircled  by  rings  of  T 
steel.  All  the  work  was  done  from  the  inside  of  the 
chimney,  a  scaftold  being  raised  as  the  work  pro- 
gressed. Material  was  hoisted  by  means  of  a  cable 
attached  to  the  drum  of  the  engine  operating  the  con- 
crete mixer.  After  the  foundation  was  in,  the  con- 
struction ocoupied  just  fifty  working  days.  The 
chimney  cost  $27,600.  In  its  construction  1,225 
barrels  of  cement  and  105,000  pounds  of  T  steel  were 
used. 


Mr.  W.  H.  Hayes,  district  manager  for  the  Hell  Telephono 
Company  at  Windsor,  Ont.,  has  been  promoted  to  the  position  of 
district  manager  for  Manitoba,  including  the  city  of  Winnipeg. 
Mr.  Hayes  is  one  of  the  oUlost  telephone  men  in  the  employ  of 
the  Bell  Company,  having  started  in  the  London  oflice  as  mes- 
senger and  worked  his  way  up  to  assistant  manager  in  that  city. 
He  will  be  succeedeil  at  Windsor  bj-  Mr.  William  ^uiiin,  vit 
Sarnia. 
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BLACKBOARD  TALK  TO  ENGINEERS. 

Mr.  Ja  mes  Milne,  M.  E.  &  £.  E.,  g'ave  an  informal  blackboard 
talk  before  Toronto  No.  i,  Canadian  Association  of  Stationary 
Engineers,  on  December  20th.  The  address  proved  to  be  very 
interesting-  and  instructive,  and  at  its  conclusion,  upon  motion  of 
Mr.  A.  M.  Wickens,  seconded  by  Mr.  Charles  Moseley,  the 
speaker  was  tendered  a  very  hearty  vote  of  thanks. 

Mr.  Milne  spoke  on: 

(1)  Water  Required  for  Condensing  Purposes. 

(2)  From  and  at  212  Degrees  Fahrenheit. 

(3)  Heating  by  Electricity. 

The  following  is  a  synopsis  of  his  remarks: 

WATER  REQUIRED  FOR  CONDENSING  PURPOSES. 

If  one  lb.  of  ice  be  placed  so  as  to  receive  heat  uniformly  at  the 
rate  of  18  units  per  minute,  it  will  melt  gradually  so  that  more 
and  more  of  it  will  become  water  until  at  the  end  of  8  minutes  it 
will  all  be  melted;  during  this  time  the  temperature  will  liave  re. 
mained  at  32°.  Thus  8x18=  144  heat  units^^have  been  spent  with- 
out increasing  the  sensible  heat  of  the  substance  and  have  become 
jatent  in  the  water.  This  is  the  amount  of  heat  that  must  be 
taken  from  i  lb.  of  water  at  32°  to  change  it  into  ice  at  32',  and 
it  is  called  the  Latent  Heat  of  Fusion. 

If  the  heat  be  still  kept  on  the  8  lbs.  of  melted  ice  now  water  at 
32°,  it  will  in  10  minutes  receive  10  x  18=  180  heat  units,  which 
will  raise  the  temperature  to  212°,  when  it  will  boil  in  an  open 
vessel.  It  will  continue  to  boil  and  becomes  gradually  converted 
into  steam  until  in  53  2/3  minutes  the  whole  is  changed. 

During  this  change  from  water  at  212°  to  steam  at  212',  the 
temperature  has  remained  constant.  53%  ^  18  =  666  heat 
units,  will  have  become  latent  in  the  steam  and  is  called  the 
Latent  Heat  of  Evaporation.  heat  units 

From  ice  at  32°  to  water  at  32°  we  have  8  x  18  =  144 
From  32°  to  212°  we  have  180 
From  212°  to  steam  we  have  966 


Total   -   -      1 290 
Another  expertment  which  can  readily  be  made  by  anyone. 


Fig.  1. 

20  lbs.  water  are  raised  from  67°  to  212"  by  the  above  method, 
and  it  was  found  that  3  lbs.  of  steam  had  passed  over. 

The  water  had  received  20  (212-67)  =  20  x  145  =  2900  heat 
units. 

This  had  been  supplied  by  3  lbs.  of  steam  at  212°,  which  is 
now  water  at  212'^  and  has,  therefore,  given  up  2900  =  966  heat 

3 

units  or  latent  heat  units  per  lb. 

The  latent  heat,  therefore,  must  be  considered  in  all  steam  cal- 
culations. 

As  the  sensible  heat  increases  the  latent  heat  decrease,  but 
the  total  heat,  that  is,  the  sum  of  the  sensible  and  latent  heat, 
increases.  In  other  words,  the  higher  the  pressure  the  greater 
the  amount  of  heat  there  is  in  the  steam. 

Regnault  determined  that  the  latent  heat  was  diminished  by 
only  .7  of  the  increase  in  the  sensible  heal,  from  which  is  derived 
the  following: 

Latent  heat  of  steam  for  any  temperature  t  =  966  -  (t  -  2 12) .  7 
The  total  heat  in  steam  is  =  s  + 1  or  (sensible  +  latent  heat). 
s  =  t-32 

1  =  966  -  (t  -  2 12)  .7 
Therefore  tot»l  heat  =  (t  - 32)  +  966~(t-  212)  .7 
=  (966+i48.4-33)-(-t-.7t 
=  i,o82.4+.3t 


Example  :  Temperature  of  steam  at   1 25  lbs.  gage  pressure 

=  352.8  .  Find  latent  and  total  heat  units  in  same. 
Latent  heat=966-(t  -  212)  .7  =  966  —  98.56=867.44 
Total  heat  =  s  + 1  =  (352.8  -  32)-!- 867.44=  1.188.24 
Or  total  heat=  i,o82.4-r.3t=  i,o8i.4-i-.3  x  352.8=  1,188.24 
Kent's  Hand-Book  says  1,189.5. 

We  now  come  to  the  devising  of  a  formula  whereby  the  amount 
of  water  required  to  condense  i  lb.  of  steam  at  a  given  pressure 
may  be  determined. 


Fit. 


The  loss  of  heat  given  up  by  i  lb.  of  steam  is  equal  lo  total 
heat  in  the  steam  (H)  less  the  amount  of  heat  corresponding  to 
the  final  temperature  of  same  ;  with  a  condensing  engine  the 
final  temperature  t  3  would  be  the  temperature  of  the  overflow  to 

the  hotwell. 

Therefore  loss  of  heat  in  one  pound  of  steam  =  (H)  -(t3-33)(i) 
The  gain  in  heat  by  the  water  is  equal  to  the  number  of  pounds 
of  water  used  multiplied  by  the  rise  in  temperature  of  the  injec- 
tion water. 

If  t  2  represents  the  initial  temperature  of  the  circulation  water 
and  t  3  the  final  temperature,  then  the  gain  in  heat  by  the  water 
^  No.  of  lbs.  of  water  (t  3  -  t  2)  (2) 

The  heat  given  up  by  the  steam  must  be  equal  to  the  gairi  in 
heat  by  the  water. 

Therefore,  ( i )  =  (2 )  or  H  -  (t  3  -  32)  =  No.  of  lbs 

13-12 

We  have  already  shown  that  H  =  (1082.4  *  -Jt).  and  sub- 
stituting this  quantity  for  H  in  (3),  we  get  No.  of  lbs.  of  water 

(10824  -  3«>-(t3  -  3*> 


(f  3  -  f  2)  or  No.  of  lbs.  of  water 


of  water 

(3) 


required  for  condensing  i  lb.  of  steam  = 

_  1082.4  "  3^  ^  •  3»  •  »  3 


13 


t  2 


t , 
144 


;  - 1 2 
^  -31 


t3 


t3-t2 

.\ssume  t  I  =  142  Fahrenheit. 
Injection  t  2  =  4s  " 
Hotwell  t  3  =  106  " 

11 14-4      (-3  X  I4»)- 


Therefore 


106 


106  -  45 
1 1 14.4  +  43.6  -  106 


61 


IPS' 
61 


=  1 7. 2  lbs. 


If  t  2 

steam. 


=  60%  find  number  of  lbs.  of  water  required  per  lb.  of 


1  I  14.4  -!-  42.6  -  106 


•05 
46 


— •—  =  23  times  almost. 


106-60 

This  shows  clearly  that  the  hotter  the  injection  water  is  the 
greater  the  quantity  would  be  required. 

From  the  ;ibove  we  get  the  following  r\ile  : 

To  I  1  14.4  add  310  the  teni[>erature  of  the  steam  entering  con- 
denser, and  from  the  sum  subtract  the  temperature  of  the  hot- 
well.  Divide  this  by  the  difference  between  the  final  and  initial 
temperature  of  the  injection  water,  .■\nswer  will  be  jv^unds  of 
water  required  lor  condensing  purposes  for  ever^'  lb.  of  steam. 

FROM  AND  AT  212  . 

In  order  to  compare  the  i>erforTnance  of  one  Iviler  against 
another,  or  one  furnace  against  another  furnace,  there  must  be 
some  common  basis  to  work  on. 

It  is  impossible  to  get  two  plants  whotv  the  tem|>erature  of  the 
feed  water  and  the  gauge  pressure  are  identical.  In  one  plant 
we  may  be  putting  the  water  into  the  boiler  Pt  say  40  and  get- 
ting an  actual  evaporation  of  7  lbs.  and  yet  bo  doing  bettor 
work,  that  is,  getting  a  higher  efficiency  than  another  K^iler 
showing,  say.  S  lbs.  actual  evaporation  at  a  nmch  higher  feed 
temperature.  In  order,  therefore,  to  make  a  just  and  fair  com- 
parison, certain  calculations  are  made  so  as  to  bring  the  feed 
temperature  to  212'  and  assume  that  tho  water  is  evaporated  at 
atmospheric  pressure. 

This  gives  us  the  expression  from  feed  at  212  to  steam  at  212. 
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or  for  short,  from  and  at  212.  In  one  plant  where  there  is  a 
return  tubular  boiler  we  have  a  feed  temperature  of  iSo',  steam 
pressure  by  gauge  100  lbs.,  and  there  was  an  actual  evapora- 
tion of  7  lbs.  for  every  lb.  of  coal  burned  ;  compare  this  with 
another  type  of  boiler  using  the  same  coal  but  feed  temperature 
125',  steam  pressure  140  lbs.,  and  an  actual  evaporation  of  6.6 
lbs.  per  pound  of  coal  burned. 

We  have  to  find  the  number  of  heat  units  supplied  to  every 
pound  of  water  at  the  different  feed  temperatures  in  order  to 
convert  same  into  steam  at  the  respective  gauge  pressures.  In 
looking  up  "  Steam  Tables,"  we  find  that  steam  at  100  lbs. 
gauge  contains  1,185  heat  units,  and  steam  at  140  lbs.  contains 
1,192  heat  units.  But  the  feed  water  temperature  contains  in 
each  case  a  certain  amount  of  heat,  and  if  t  represents  the  tem- 
perature of  the  feed,  then  t  -  32  would  represent  the  heat  units 
per  lb.  Therefore,  at  100  lbs.  pressure  we  have  1,185  ^  ~ 
32)  =  1,185  ~  (180  -  32)  =  1,037  heat  units  given  to  each  lb.  of 
water  at  180'  Fahrenheit  in  order  to  convert  same  into  steam  at 
100  lbs.  gauge  pressure. 

The  same  process  would  have  to  be  gone  through  for  the 
other  boiler,  viz.,  at  140  gauge  pressure  we  have  1,189  heat 
units  and  1,192  -  (t  -  32)  1,192  -  (125  -  32)  =  1,099  heat 
units,  or  it  requires  1,09^  heat  u  its  to  convert  water  at  125  de- 
grees into  steam  at  140  lbs.  gauge  pressure. 

At  atmospheric  pressure  it  requires  966  heat  units  to  convert 
water  at  202"  into  steam,  and  in  order  to  bring  each  of  the  above 
cases  to  this  standard,  all  we  have  to  do  is  to  divide  the  heat 
units  required  to  convert  the  water  at  the  given  feed  temperatures 
into  steam  at  the  respective  pressures  and  multiply  same  by  the 
actual  evaporation  per  lb.  of  coal. 

Let  W  =  actual  evaporation  per  lb.  of  coal. 

H  =  total  heat  units  in  steam,  at  the  given  pressure. 

T  =  temperature  of  the  feed. 

N  =  heat  units  in  the  feed  =  t  -  32. 

Then  W  f^^^—      =  the  equivalent  evaporation  from  and  at  212°. 
\  966  / 

Substituting  the  values  obtained  in  the  first  place  we  have: 
7^.,i85-t-32-^  ^  7^1.185- 148> 


966 

966      ~  ''^ 
In  the  other  case  we  have:  6.6 


lb. 


966 


92-(l2S-32) 


996 


6.6  X  1,099    =7.5  lbs.  from  and  at  212 
966 

What  is  called  the  factor  of  evaporation  is  H  -  h 

966 

and  this  multiplied  by  W  gives  the  equivalent  evaporation  from 
and  at  21  2". 

Putting  the  above  in  words  we  have: — From  the  total  heat  units 
in  steam  above  32  subtract  the  temperature  of  the  feed  less  32, 
multiply  this  by  the  actual  evaporation  per  lb.  of  coal,  and  then 
divide  by  966.  The  result  is  the  equivalent  evaporation  from  and 
at  212°. 

HEATING  BY  ELECTRICITY. 

In  commencing  Mr.  Milne  made  the  remark  that  everyone 
knew  that  746  watts  constituted  a  horse  power,  but  he  wasn't  so 
sure  that  everyone  knew  just  how  that  came  to  be.  He,  there- 
fore, described  briefly  the  system  of  C.  G.  S.  units  and  showed 
on  the  blackboard  how  33,000  foot  lbs.  per  hour  or  550  foot  lbs. 
per  second  =  746  watts. 

He  also  showed  how  Dr.  Joule  arrived  at  the  mechanical 
equivalent  of  heat  which  was  determined  then  in  1843  as  772  foot 
pounds,  but  which  has  by  a  later  determination  been  made  778 
toot  pounds.  In  other  wcrds,  it  requires  778  foot  pounds  of  work 
to  raise  i  lb.  of  water  1°  Fahrenheit.  77^=  i.403H.P.for  I.B.T.U. 

550 

Therefore  I.B.T.U.  =  1.403  x  746=  1,407.03  watts, 

or  for  I  pound  degree  Centigrade=  1,047.03  X9=  1,884.6  watts. 

5 

If  Q  =  quantity  of  electricity  passed  and 

E  =  the  E.  M.  F.  or  difference  of  pressure  or  electrical  level, 
then,  as  in  lifting  a  weight  the  work  against  gravity  is  mass  x 
height  through  which  it  has  been  raised. 
QE  =  total  work  =  w 

and  if  J  =  Joules  equivalent,  then  JH  =  QE  =  w 
But  since  C  is  the  quantity  that  passes  each  second  and  t  =  No. 
of  seconds  during  which  the  current    flows,    then    Ct  =  total 
quantity  passed  =  p 

Therefore  JH  =  QE  =  CtE 
By  Ohms  Law  C  =  E/R 
CR  =  E 

and  substituting  CR  for  E  we  have 

JH  =  C'Rt 

C^'Rt 
H  =  -j- 

from  which  we  can  see  that  the  heat  produced  m  a  conductor  is 
directly  proportional  (i)  to  the  square  of  the  current,  (2)  to  the 
resistance  of  the  conductor,  and  (3)  to  the  time  the  current  is 
flowing. 

As  already  stated,   I  B.H.U.  =  1.403  x  746=  1047  watts,  and 

u  ,u-       1      f     T       I        u    C"Rt_CET_    E  n 

substitutmg  this  value  for  J  wc  have  H  =  

1047     1047      1047  K 

In  the  best  of  lighting  and  power  plants  it  takes  2)4  lbs.  of 


coal  per  indicated  H.P. ,and  in  many  plants  this  may  be  trebled 
and  perhaps  quadrupled,  allowing  90%  mechanical  efficiency  in 
the  engine,  (this  must  not  be  confounded  with  heat  efficiency), 
93%  efficiency  in  the  generator,  and  90%  in  feeders  and  mains. 

From  this  we  get  .90  x  .93  x  .90  — .  75  or  75%  combined  effic- 
iency or  for  every  H.  P.  at  the  engine  we  get  ^  H.  P.  on  the 

consumer's  premises,  which  is  equivalent  to  ^'^  ^    =  3^  lbs.  coal 

3 

per  E. H.P.  on  the  corisumer's  premises. 

For  a  coal  oenSurnption  of  2^2  lbs.  we  get 
H  =  ^^^^  =  -75  of  746x60x60  ^  jg^^ 
J  1047 

=  770  H.U.  per  lb.  of  coal 

That  is,  per  every  pound  of  coal  burned  in  the  furnaces  at  the 
central  station  we  get  770  H.  U.  on  the  premises  of  the  consumer 
if  he  uses  electric  heaters. 

If  the  coal  consumption  was  7^2  per  E.  H.P.  on  the  consumer's 
premises,  we  have  only  257  heat  units  per  lb.  of  coal  burned. 

In  first-cl^ss  hot  water  or  steam  heating  systems  as  high  as 
9000  heat  units  per  pound  of  coal  may  be  obtained;  but  as  there 
are  differences  in  heating  plants  as  well  as  in  electrical  plants, 
we  will  put  the  efficiency  down  very  low  for  our  present  purposes. 
Knowing  that  we  can  get  coal  ranging  from  12,000  to  13,500 
B.T. U.  per  lb.,  and  assuming  an  efficiency  of  only  40%,  which  is 
ridiculously  low,  we  have  from  4,800  to  5,400  H.U.  per  pound, 
or  5,100  on  the  average. 

Therefore  the  relative  economies  under  the  above  conditions, 
viz.,  2)4  lbs.  per  indicated  h.p.  at  the  engine  in  one  case  and 
40%  efficiency  in  the  other,  we  get  770  :  5100  or 

I  :  '  6.6 

or  heating  by  electricity  is  nearly  seven  times  more  expensive 
than  by  the  inefficient  steam  or  hot  water  system. 

In  order  to  show  this  more  clearly  or  perhaps  in  a  light  more 
nearly  approaching  what  may  be  expected  in  practice,  let  us 
assume  the  following  : 

In  a  power  plant  where  the  average  evaporation  is  8  lbs.  from 
and  at  212  per  lb.  of  coal  costing  $3.25  per  ton,  we  have  com- 
pound condensing  engines  taking  22  lbs.  steam  per  indicated 
h.p.  per  hour,  mechanical  efficiency  of  the  engine  857^,  genera- 
tor efficiency  907,,  loss  in  line  12°/^^.  The  cost  to  the  consumer 
is  the  low  rate  of  2  cents  per  k.w.  hour.  How  does  this  com- 
pare with  hard  coal  u«ed  for  heating  purposes  on  the  con- 
sumer's premises,  allowing  507,  efficiency,  assuming  13500 
B.T. U.  per  pound  and  costing  $6.00  per  ton.  Also,  if  soft  coal 
was  used  containing  12500  B.T. LL  per  lb.  and  costing  $3.25  per 
ton  with  an  efficiency  of  5o7o- 

The  combined  efficiency  of  the  electric  light  plant  and  line  = 
.85  X  95  X  (i.oo  -  .12)  =  .6732  or  67.32  /,, 
Coal  consumption  per  indicated  h.p.  =  22  =  2.75  lbs.,  or 

"8 

2  75  X  100  =  4.083  lbs.  per  E.H.P.  on  consumer's 
67.32 

premises. 

For  a  coal  consumption  of  2^  lbs.  we  get  H  = 
.6732  X  746  X  60  X  60  =   '727,  or  628  H.U.  per  lb.,  or  for  a 
1047 

coal  consumption  of  4.083  lbs.  we  have  H  =  746  x  60   x  60 


1047  X  4.083 

=  628  H.U.  per  lb.  as  before. 
One  ton  of  coal  will  produce  2000  =   727.3  indicated  h.p. 

2-75 

hours  at  the  engine,  or  727.3  x  .6732  =  490  E.H.P.  hours  at  the 
consumer's  premises,  which  at  2  cents  per  k.w.  =  490  x  746.2 

1000 

=  $7-3>- 

For  $7.31  we  get  628  x  2,000=  1,256,000  H.  U. ,  or 
1,256,000  ^,^,_g2o  H.  U.  for  $1.00 
73' 

With  the  heating  plant  on  the  consumer's  premises,  allowing 
50%  efficiency  of  the  heating  system  and  using  hard  coal  at  $6.00 
per  ton,  we  get  13,500  x  .5  =  6,750  H.  I'. per  lb. 

6,750X2,000  ir    I!   <•        (t  •       .      -      C         U  IT 

—   =  2,250,000  1  i.  U. (or  !t>i. 00, against  171,820  H.U. 

6. 00 

by  electi icitv,  or  -''.SO'OOO  =  fully  it  times  more  expensive  bv 
171,820  •'    '  '  ■ 

electricity. 

In  other  words,  nearly  7  k.w.  hours  would  have  to  be  supplied 

for  I  cent  in  order  to  compete  with  hard  coal. 

Using  soft  coal  we  have  12,500  x  .5  =  6,250  H.U. per  lb.  of  ccal 

,    6, 250  X  2,000        „  ,  .     .  K 

burned,   ^ —   =3,846,754  heat  units  for  $1.00,  or 


3,846,154 


$3-25 

=  22,  or  heating  by  electricity  at  2  cents  per  k.  w 
171,820  ^  ' 

is  22  times  more  expensive  than  by  coal  at  $3. 25 per  ton,  allowing 

50%  efficiency. 

Electricity  would  have  to  be  sold  at  11  k.w.  hours  for  1  cent  in 
order  to  be  equal. 

No  company,  therefore,  using  coal  for  fuel  for  the  generation 
of  electricity  can  afford  to  supply  a  heating  load,  ;iiul  furthermore 
no  company  even  using  water  power  would  care  to  supply  current 
for  heating  purposes  at  figures  approaching  what  could  be  done 
by  steam  or  hot  water  systems  on  the  consumer's  premises. 

Even  at  Niagara  Falls  there  was  a  large  building  heated  by 
electricity  which  was  found  to  be  so  expensive  that  boilers  were 
ecently  installed  for  heating  purposes. 
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OPERATION  OF  SMALL  TELEPHONE 
EXCHANGES. 

Bv  R.  W.  Kemp. 
Operation  of  small  telephone  exchanges  has  been 
one  of  the  most  difficult  problems  for  telephone 
managers  to  solve  for  several  reasons — first,  managers 
cannot  give  the  exchange  their  personal  attention; 
second,  the  piofits  are  not  large  enough  to  justify  an 
experienced  man;  third,  the  operator  has  had  no 
training,  and  usually  a  young  lady  that  has  not  been 
in  public  service  before  does  not  know  how  to  handle 
the  public. 

Take  for  example  an  exchange  in  a  small  town,  say 
of  500  Inhabitants,  properly  constructed  with  the 
central-office  equipment  installed  in  a  first-class  manner 
with,  say  20  business  telephones  at  $2  a  month  and 
60  residence  telephones  at  $1  a  month,  making  the 
revenue  $100  a  month.     There  is  the  office  rent,  which 
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Plan  of  Small  Telephone  Exchanck. 

at  least  will  be  $5  a  month;  office  expenses  on  an 
average  of  $3  a  month  ;  central-office  maintenance, 
such  as  batteries,  cords,  etc.,  $2  a  month,  making  the 
total  maintenance  expense  of  central  office  $10  a 
month. 

Maintenance  of  line,  telephone  and  outside  con- 
struction will  on  an  average  be  20  cents  a  telephone, 
amounting  to  $16  a  month,  and  bringing  the  expense 
up  to  $26  a  month  without  any  labor.  For  operating, 
at  least  two  persons  must  be  figured  on,  besides  a 
lineman.  These  operators  cannot  be  secured  for  less 
-than  $15  a  month  and  linemen  at  least  $50,  this  bring- 
ing the  expense  up  to  $106.  Now  if  the  owner  of  the 
plant  does  the  line  work  he  is  not  even  making  good 
wages  besides  not  paying  interest  on  the  investment. 

The  only  manner  in  which  it  seems  possible  to  solve 
this  problem  is  for  an  operating  company  to  be 
organized  to  do  the  building  and  operating  of  small 
exchanges  and  do  it  in  this  manner:  Have  the  ex- 
change well  built  and  the  central-office  equipment 
properly  installed,  as  shown  in  the  accompanying 
diagram.  Let  a  young  lady  be  trained  for  several 
months  at  operating  and  repair  work  in  the  shop, 
taking  her  at  the  beginning  when  the  exchange  is 
being  built  and  have  her  draw  the  diagrams  of  the 
cables,  pole  terminals  and  switch  board.  By  doing 
this  she  will  have  a  good  knowledge  of  the  exchange 
proper,  and  her  experience  in  the  shop  will  enable  her 
to  do  most  of  the  repair  work  on  the  telephones  and  to 


keep  both  tetminals  in  repair.  With  this  done  very 
little  trouble  will  exist  at  first,  and  what  there  is  she 
can  patch  up  in  some  manner  and  keep  w'orking  until 
there  is  some  construction  work  to  do,  at  which  time 
she  will  have  to  secure  the  services  of  a  lineman  who 
can  then  do  the  repair  work. 

The  operator  can  secure  some  girl  in  the  town  who 
is  willing  to  learn  operation,  and  who  will  relieve  her 
for  about  $10  a  month.  Her  room  being  furnished, 
and  by  doing  light  housekeeping,  wages  of  from  S30  to 
$40  a  month  will  be  good  compensation.  The  main- 
tenance expense  will  not  exceed  Sio  a  month  and  extra 
line  work  will  not  exceed  the  same  amount,  thus 
making  the  total  expense  not  to  exceed  S70  a  month, 
thus  leaving  S30  or  more  a  month  to  pay  interest  and 
dividends. 


TELEPHONE  ENGINEEIUNG  IN  ARIZONA- 

A  graphical  description  is  given  here  by  Mr.  Geo.  B. 
Ellison,  of  the  surveying  and  erecting  of  a  telephone 
line  for  the  government  through  difficult  country  in 
Arizona.  The  line  was  run  from  the  .\rizone  dam  to 
the  Tonta  basin  in  the  upper  dam.  This  is  only 
eighty-six  miles,  yet  the  work  was  exceedingly  difficult. 
The  country  is  rough,  at  points  almost  impassable, 
and  at  times  daj-s  were  required  for  the  engineers  to 
locate  but  a  mile  or  two  of  the  line.  Ten  stations  were 
called  for.  Four  of  these  are  to  be  arranged  as  test 
stations.  Stromberg-Carlson  telephones  were  agreed 
upon  by  the  government.  From  Arizona  dam  to  the 
Tonta  basin  the  contract  provided  for  iron  poles,  with 
eighteen-inch  cross-arms.  All  the  lines  were  full 
metallic  circuit  transposed  four  time  to  the  mile. 
When  possible,  thirty-five  poles  were  to  be  set  in  each 
mile.  This  was  seldom  possible.  The  details  of  line 
were  left  largely  to  the  engineer  and  to  circumstances. 
The  contractor  secured  a  large  number  of  discarded 
boiler  tubes  for  the  poles.  These  were  flattened  out 
at  one  end,  and  drilled  for  lag-scews  for  attaching  the 
cross-arms.  The  poles  were  set  in  concrete,  the  lower 
end  being  dipped  in  asphaltum.  Where  the  line 
crossed  the  government  road  it  was  required  that  the 
wires  be  sixteen  feet  from  the  ground.  As  none  of  the 
boiler  tubes  was  over  sixteen  feet  long,  a  spliced  tube 
was  made  by  setting  a  three-inch  tube  as  usual.  This 
w  IS  filled  with  packed  sand  to  within  four  feet  of  the 
top.  and  covered  with  an  inch  of  cement.  Then  a  two 
and  one-half-inch  tube  was  cut  to  the  proper  length, 
slipped  into  the  three-inch  tube,  and  run  around  with 
the  cement.  This  made  an  excellent  job.  Many  long 
spans,  varying  in  length  from  Soo  to  i.hoo  t'ect,  were 
necessary.  The  construction  of  the  spans  was  made 
up  of  two  three-inch  tubes  set  side  by  side  six  feet 
apart,  with  two  cross-arms  bolted  on  with  I'-boIts. 
The  span-wires  were  three-eighths  of  an  inch  gal- 
vanized steel  strand,  and  taken  across  the  top  cross- 
arm,  and  one  on  the  bottom  arm,  resting  on  iron 
saddles.  These  passed  directly  back  to  five-eighths 
inch  bv  eight-foot  guy-rods  cemented  in  to  the  rock. 
Each  strand  was  broken  into  at  each  end  on  the  span 
side  with  a  Brooklyn  giant  strand.  The  line  wires 
were  brought  to  the  glass  insulators  of  the  lower  -ross- 
arm,  looped  around  the  strain  insulator  and  soldered  to 
the  steel  strand.  Each  pole  was  back-guyed  with  one- 
half-inch  strand  to  guy-rods  cemented  into  the  rocks. 
Where  long  spans  were  required  on  line  with  wooden 
poles,  the  same  construction  was  adopted,  except  that 
the  poles  were  ijained  and  the  cross-arms  lagged  on.- — 
Abstracted  from  the  journal  of  Electricity,  Power  and 
Gas  (San  Francisco),  November. 
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PERSONAL. 

Mr.  James  A.  Ross,  of  VVollaiidport ,  Out.,  is  promoting  a 
company  to  build  an  eleeti  ic  railway  from  Port  Maitland,  on 
Lake  Erie,  to  Beamsvil!e,  on  Lake  Ontario. 

Mr.  L  H.  Wright,  manager  of  t lie  Petrolia  Electric  Light, Heat 
&  Power  Company,  has  severed  his  connection  with  that  com- 
pany to  take  charge  of  the  electric  plant  at  North  Ray,  Ont. 

Mr.  C.  H.  Mitchell,  C.E.,  of  Niagara  Falls,  Ont.,  is  at  present 
in  Europe  on  business  and  pleasure  combined.  He  will  investi- 
gate water  power  developments  in  Italy,  France,  England,  Ger- 
many, Switzerland,  etc. 

Mr.  J.  A.  Kammerer  the  well  known  electrical  engineer  has 
recently  returned  to  Toronto  after  an  absence  of  five  monihs, 
during  which  he  made  a  tour  around  the  world,  including  Japan, 
China,  India,  Egypt,  Italy,  Germany,  France  and  England. 

Mr.  J.  Gordon  Henderson,  for  ten  years  superintendent  of 
electric  lighting  for  the  Hamilton  Cataract  Power,  Light  & 
Traction  Company,  has  tendered  his  resignation  for  the  purpose 
of  associating  himself  with  the  Duncan  Lithographic  Company, 
in  which  he  has  acquired  a  controlling  interest. 

Mr.  E.  J.  Brown  was  last  month  made  the  recipient  of  a  hand- 
some watch  chain  by  his  fellow  employees  on  severing  his  con- 
nection with  the  Toronto  Street  Railway  Company,  and  Mrs. 
Brown  was  presented  with  a  very  pretty  manicure  set.  Mr. 
Brown  has  accepted  the  position  of  manager  of  the  Canadian 
Automatic  Telephone  Company,  of  Peterboro,  Ont. 

Mr.  W.  S.  Andrews,  comptroller  of  the  Canadian  General 
Electric  Company,  has  tendered  his  resignation  and  is  about  to 
engage  in  business  as  a  chartered  accountant.  Mr.  Andrews  has 
been  associated  with  the  Can.idian  General  since  its  formation  in 
1892,  prior  to  which  time  he  was  connected  with  the  North  of 
.Scotland  Loan  Company.  The  office  staff  of  the  Canadian  Gen. 
eral  Electric  Company  presented  Mr.  .'\ndrews  with  an  address 
and  a  large  silver  loving  cup,  in  acknowledging  which  Mr. 
Andrews  expressed  his  deep  regret  at  severing  Ins  connection 
with  the  company. 

Mr,  Henry  C.  Ebert,  assistant  to  third  vice-president  of  the 
Westinghouse  Electric  &  Mfg.  Company,  I'ittsburg,  Pa.,  has 
resigned  his  position  to  become  the  president  of  the  Cincinnati 
Car  Company  and  vice-president  of  the  Ohio  Traction  Com- 
pany. Mr.  Ebert's  connection  with  the  Westinghouse  Electric 
&  Mfg.  Company  dates  back  about  fifteen  years.  After  having 
been  promoted  to  the  position  of  superintendent  of  construction, 
which  he  occupied  for  some  years,  he  was  made  chief  of  the 
correspondence  department,  later  ass  stant  to  the  manager  of 
works,  and  lastly  assistant  to  the  third  vice-president.  It  was 
while  Mr.  Ebert  occupied  the  position  of  superintendent  of  con- 
struction that  the  ten  5000  h.p.  revolving  field  generators  made 
by  the  Westinghouse  Company  were  installed  and  put  in  opera- 
tion in  the  power  plant  of  the  Niagara  Falls  Power  Company. 
The  officers  of  the  Westinghouse  Electric  &  Mfg.  Company 
gave  a  dinner  in  his  honor  just  before  he  left,  when  he  was  pre- 
sented with  a  beatiful  bronze  electric  stand  lamp. 

TRADE  NOTES. 

We  are  indebted  to  the  National  Carbon  Company,  Clevelaiul, 
Ohio,  for  a  pretty  calendar  for  1906. 

The  Smart-Turner  Machine  Company,  Hamilton,  have  si  p 
plied  the  Port  Hope  Electric  Light  &  Power  Company  with  a 
standard  duplex  pump. 

The  R.  E.  T.  Pringle  Company,  Limited,  Montrial,  have  con- 
veyed to  the  electrical  fraternity  their  best  wishes  for  a  Happy 
and  Prosperous  New  Year. 

The  Canadian  Fairbanks  Compan\',  Montreal,  havi'  inslalli;d 
in  the  Ontario  Power  Company's  plant  at  Niagara  Falls,  Ont., 
the  largest  valve  ever  made. 

A  compound  duplex  steam  pump  is  now  en  route  from  the 
Canada  Foundry  Company  to  the  City  of  Kamloops,  P.  C. ,  and 
will  be  installed  there  on  arrival. 

The  Jenckes  Machine  Company,  Limitetl,  Slierbrooke,  Que- 
bec, have  established  a  chief  sales  office  at  12  Lawlor  buikling, 
Toronto,  which  is  intended  to  cover  the  district  from  Montreal  to 
the  Rocky  Mountains. 

The  attention  of  our  readers  is  called  lo  the  announcement  of 
the  Berlin  Electrical  Matnifacturing  Company  in  the  adveitise- 
ment  pages  of  this  issue  referring  lo  tin-  new  dry  batter)'  which 
they  are  about  (o  place  on  tlie  in;irket. 


Two  150  h.p.  return  tubular  boilers,  ordered  by  the  Western 
Fuel  Company,  of  Nanaimo,  from  the  Canada  Foundry  Company 
went  forward  to  Nanaimo  from  Vancouver  last  month.  The 
boilers  were  inspected  Dy  quite  a  number  of  interested  parties, 
while  they  were  in  Vancouver,  all  of  whom  stated  that  they,  were 
the  best  finished  boilers  that  have  ever  come  to  British  Columbia 
They  are  now  being  installed  at  the  Northfield  Mines. 

Within  the  past  two  months  Ailis-Chalmers-Bullock,  Limited, 
have  made  contracts  for  the  electrical  equipment  of  the  Keewatin 
Flour  Mills  Company,  Keewatin;  the  Ogilvie  Flour  Mills  Com- 
pany, Fort  William,  and  the  Western  Canada  Flour  Mills 
Company,  St.  Boniface,  aggregating  4,000  horse-power.  The 
motors  range  from  500  horse-power  downwards.  The  entire 
equipments  are  under  construction  at  the  shops  in  Montreal. 

The  Consolidated  Engine-Stop  Company,  100  Broadway,  New 
York,  have  just  issued  a  circular  entitled  "Blanket  Insurance  and 
Life  Perserver  Combined",  in  which  it  is  pointed  out  that  the 
Monarch  Engine-Stop  and  Speed  Limit  System  covers  both  plant 
and  employees  with  an  insurance  that  is  not  to  be  had  in  any 
other  form  at  any  price.  This  system  stops  the  engine  auto- 
matically and  promptly  as  soon  as  it  begins  to  overspeed.  It 
enables  any  employee  to  stop  the  engine  within  a  few  seconds 
from  any  part  of  the  plant,  by  means  of  push  speeds. 

One  measure  of  the  development  and  peopling  of  the  North- 
west may  be  found  in  the  erection  there  of  flour  mills  to  meet  the 
local  as  well  as  the  export  demand  for  flour.  The  Western 
Canada  Flour  Mills  Company,  which  has  already  a  mill  at  Brandon, 
as  well  as  at  Goderich,  is  now  erecting  another  of  the  great 
capacity  of  4,000  barrels  per  day  at  Winnipeg.  In  order  to  have 
their  flour  mill  up-to-date  in  every  particular,  the  company  will 
operate  by  electricity  and  have  just  awarded  the  contract  for  the 
necessary  equipment  to  Allis-Chalmers-Bullock,  Limited,  oj- 
Montreal.  This  contract  includes  two  synchronous  motors  of 
500  horse  power  capacity  each,  and  a  number  of  smaller  motors 
ranging  from  5  horse  power  to  200  horse  power,  which  aggregate 
750  horse  power.  It  also  includes  switchboards,  transformers 
and  accessories.  The  mill,  which  was  designed  by  Mr.  R.  |. 
Megaw,  will  be  of  the  most  modern  type  and  electric  equipment 
necessary  makes  one  of  the  largest  orders  for  this  class  of  work 
ever  given  in  America. 


UNITED  STATES  NAVAL  STATION. 

The  decision  of  the  LInited  .States  Government  to  maintain  a 
naval  base  in  the  Far  East  has  taken  concrete  form.  J.G.White 
&  Company,  of  New  York,  Montreal  and  London,  have  been 
awarded  a  contract  for  the  construction  of  a  naval  coaling  station 
complete,  with  equipment,  at  Olongapo  on  Subig  Bay,  P.I. 

The  present  installation  will  constitute  one  unit  of  six  which 
will  ultimately  be  built,  providing  a  coal  storage  of  120,000  tons 
for  the  use  of  the  LInited  Slates  Navy.  The  initial  unit  will  cost 
approximately  half  a  million  dollars. 

Subig  Bay  will  be  heavily  fortified,  and  it  is  estimated  that  be- 
tween $10, coo, 000  and  $15,000,000  will  be  necessary  to  carry 
out  the  work  now  proposed.  When  the  plant  is  completed  from 
four  to  six  battleships  can  be  coaled  in  a  single  day.  All  of  the 
moving  machinery  will  be  electrically  operated. 


The  Independent  Telephone  Company  is  applying  to  the 
Manitoba  Legislature  for  permission  to  ■  commence  business, 
with  head  office  in  Winnipeg. 

The  Central  Telephone  Company  have  purchased  the  assets 
and  plant  of  the  Sackville  Electric  Light  &  Telephone  Companv, 
.Sackville,  N.  B.  The  purchase  is  really  an  amalgamation,  as 
several  of  the  shareholders  have  an  interest  in  both  companies. 

The  Canadian  Machine  Telephone  Company  have  secured  a 
twenty-one  years  franchise  for  a  telephone  system  in  the  city  of 
Brantford,  Ont  The  franchise  provides  that  the  company 
must  start  work  by  May  ist  next  and  the  system  be  installoil 
within  twelve  months.  It  is  understood  that  as  soon  as  pos- 
sible the  erection  of  an  office  building  will  be  commenced. 

The  New  Brunswick  Telephone  Company,  at  their  seini- 
ammal  meeting  held  last  month,  decided  to  construct  another 
trunk  line  between  St.  John  and  Fredericton  by  way  of  Frederic- 
ton  Junction  and  Westfield.  They  thus  hope  to  give  the  public 
a  much  better  service,  while  in  the  event  of  severe  slornis  there 
will  be  little  danger  of  the  traffic  on  both  lines  being  inlorrupleil 
;it  one  lime, 
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The  Pittsburg  Transformer  Company  have  recently  distributed 
a  catalogue  giving  confidential  operating  instructions  for  the 
1906  thawer. 

The  Hancock  valves  are  described  and  illustrated  in  a  small 
booklet  recently  issued  by  the  Hancock  Inspirator  Company, 
85-89  Liberty  street,  New  York. 

Two  small  booklets  recently  issued  by  the  Canadian  General 
Electric  Company,  Toronto,  are  entitled  "The  Luminous  Electric 
Radiator"  and  "Light  Where  You  Want  It". 

Circular  No.  1127,  from  the  Westinghouse  Electric  &  Manu- 
facturing Company,  Pittsburg,  Pa.,  relates  to  control  apparatus 
and  trolleys  for  single  phase  railway  systems. 

A  pamphlet  entitled  "The  Locke  Automatic  Stop  and  Speed 
Limit  System"  contains  a  complete  description  of  the  Locke 
automatic  safety  appliances  for  steam  and  electric  motors,  as 
patented  and  manufactured  by  the  Locke  Regulator  Company, 
Salem,  Mass, 

Section  5  of  the  Canadian  General  Electric  Compan)''s  supply 
catalogue  is  devoted  to  incandescent  supplies.  It  containes  100 
pages  and  several  hundred  illustrations  of  lamps,  shades,  reflec- 
tors, globes,  street  lighting  fixtures,  brackets,  carbon  brushes, 
insulating  joints,  lamp  guards,  etc. 

The  Copp  Clark  Company,  Limited,  Toronto,  have  issued  the 
Canadian  Almanac  for  1906,  which  contains,  as  usual,  full  and 
authentic  commercial,  statistical,  financial,  departmental,  edu- 
cational, astronomical  and  general  information.  This  Almanac 
is  now  in  its  fifty-ninth  year  of  publication. 

The  Canadian  General  Electric  Company  are  offering  at  re- 
duced prices  a  small  stock  of  goods  which  has  accumulated  in 
their  warehouses.  The  list  includes  arc  lamps,  carbons,  insula- 
tors, lightning  arresters,  panel  boards,  porcelain  tubes,  sockets 
receptacles,  switches,  etc. ,  all  described  in  Bulletin  No.  430. 

A  pocket  diary  for  1906,  containing  in  addition  to  the  usual 
memorandum  pages,  a  number  of  valuable  electrical  data  tables 
— the  whole  bound  in  fine  pebbled  leather — has  been  sent  out  by 
the  Westinghouse  Company.  The  copy  received  by  the 
Electrical  News  has  the  name  of  the  editor  stamped  in  gold 
on  the  cover. 

The  Goldie  &  McCuUoch  Company,  Gait,  Ont.,  have  issued 
bulletin  No.  3  relating  to  high  Corliss  engine.  The  illustrations 
give  splendid  views  of  both  sides  of  the  engine  as  well  as  of  the 
valve  motion.  One  of  the  illustrations  is  a  150  x  30  inch  Goldie 
Corliss  engine  direct  connected  to  a  150  k.w.  alternating  current 
generator  installed  for  the  corporation  of  East  Toronto. 

The  Chase-Shawmut  Company,  electrical  specialties,  New- 
buryport,  Mass., are  desirous  that  a  copy  of  their  Bulletins  should 
be  in  the  hands  of  all  the  electrical  companies  in  Canada  and  will 
be  glad  to  send  them  on  request.  Their  specialties  include 
"Shawmut"  tested  fuse  wire  and  fuse  links,  soldered  rail  bonds, 
Boston  cable  clips,  Marlin  cable  hangers,  conduit  outlet  bushing, 
enclosed  fuses  and  fittings,  porcelain  cut-outs,  "Chase"  nipples 
and  couplings,  etc. 

The  third  edition  of  the  "Practical  Telephone  Handbook  '  has 
been  issued  by  Whittaker  &  Company,  Paternoster  Square, 
London,  E.  C,  England.  The  author  is  James  Ppole,  A. I.E. E. 
The  remarkable  development  in  the  art  and  practice  of  tele, 
phony  which  has  taken  place  during  the  last  decade  has  neces- 
sitated the  complete  rewriting  and  rearranging  of  the  edition  of 
the  book  published  in  1895.  The  present  edition  is  greatly  en- 
larged and  containes  473  illustrations. 

Messrs.  Whittaker  &  Company,  2  White  Heart  street,  Pater- 
noster Square,  London,  E.  C,  and  64  Fifth  avenue,  New  York, 
have  published  a  valuable  book  on  "Telegraphy",  by  T.  K. 
Herbert,  A.  M.  Inst.,  E.E.  It  is  a  detailed  exposition  of  the 
telegraph  system  of  the  British  post  office.  Batteries, apparatus, 
systems  and  the  construction  of  aerial  and  underground  lines  are 
successively  considered.  The  book  contains  91  2  pages  and  has 
509  illustrations  and  retails  for  6s.  6d.  net. 

The  Westinghouse  Machine  Company,  East  Pittsburg,  Pa., 
have  issued  a  small  pamphlet  containing  a  list  of  the  users  of 
Westinghouse-Parsons  steam  turbines.  Among  these  we  notice 
the  Belleville  Portland  Cement  Company,  Belleville,  Ont.,  400 
k.w.;  Canadian  Klondike  Mining  Company,  Dawson  City,  400 
k.w.;  Canadian  Pacific  Railway  Company,  Fort  William,  Ont., 
1500  k.  w. ;  Northern  Electric  &  Manufacturing  Compan}-, 
Montreal,  300  k. w.;  Ottawa  Electric  Company,  1500  k.w. 


SPARKS. 

E.  F.  Voigt  will,  it  is  said,  construct  an  electric  light  and  power 
plant  on  the  Similkameen  river  in  British  Columbia. 

The  Town  Council  of  Weston,  Ont.,  have  decided  that  all  con- 
Numers  of  electric  light  must  install  meters.  The  order  takes 
effect  January  20th. 

By-laws  were  carried  at  Fort  William,  Ont.,  on  Januarv  1st 
to  provide  $14,000  for  extending  the  electric  light  plant  and 
$12,000  for  telephone  improvements. 

The  East  Kootenay  Power  &  Light  Company  have  engaged 
Mr.  Clemens  Herschel,  hyduaulic  engineer,  of  New  York,  to 
report  on  their  proposed  power  development  near  Moyie,  B.  C, 

The  Mainland  Wiring  Company,  of  \'ancouver,  B.C.,  have 
moved  from  their  former  place  of  business  on  Homer  street  to 
new  and  larger  quarters  in  the  Hammersley  Block,  524  Seymour 
street. 

The  Economical  Manufacturing  &  Supply  Company,  Limited, 
Toronto,  has  been  incorporated,  to  manufacture  and  deal  in  en- 
gineers' and  steam  users'  supplies.  The  capital  stock  is  840,000 
and  the  directors  include  Messrs.  R.  W.  Scott,  Samuel  Beban 
and  T.  J.  Walsh,  engineers. 

Messrs.  S.  A.  Courtney  and  F.  G.  Tenant,  both  well  known  in 
X'ancouver  and  Western  Canada  electrical  circles  have  formed 
a  partnership  and  have  opened  up  an  electrical  contracting  and 
repair  business  at  506  Pender  Street.  X'ancouver,  where  thev 
will  take  orders  for  all  kinds  of  electric  wiring,  etc. 

The  British  Columbia  Electric  Railway  Company  are  building- 
in  their  new  shops  at  New  Westminster  six  more  large  double- 
truck  street  cars  for  the  \"ancouver  lines.  The  cars  will  cosj 
about  $6,000  each,  and  with  the  exception  of  the  motors  and 
trucks,  are  all  of  British  Columbia  manufacture. 

.Mr.  Walter  H.  Laurie,  engineer.  Montreal,  is  applying  to  the 
Superior  Court  for  an  injunction  to  restrain  Mr.  John  M.  Mackie. 
liquidator  of  the  Laurie  Engine  Company,  from  using  in  the 
manufacturing  business  of  the  company  a  certain  patent  owned 
by  the  petitioner  on  improvements  to  feed  water  healers. 

The  British  Columbia  Electric  Railway  Company  have  decided 
to  place  all  their  motors  used  for  industrial  purposes  on  a  separ- 
ate circuit,  isolating  the  system  entirely  from  the  street  railway 
circuits.  This  change  is  expected  to  reduce  the  fire  risk  in 
establishments  using  motors,  besides  providing  a  steadier  ser\  ice. 

The  Maritime  Coal  Company,  of  which  Mr.  David  Mitchell  is 
manager,  have  under  consideration  the  construction  of  a  power 
plant  at  their  mine  for  the  purpose  of  furnishing  electric  power 
to  the  industries  at  Amherst,  \.S.  The  company  have  already 
secured  a  right  of  way  for  their  line  and  an  electrical  engineer 
is  now  working  out  the  details  of  the  project.  The  power  plant 
would  be  located  at  Maccan. 

The  Jamaica  Light  &  Power  Company,  Limited,  has  been  in- 
corporated  by  the  Dominion  Goverment,  with  a  capital  stock  of 
$250,000  and  head  office  in  Montreal.  It  is  proposed  to  acquire 
the  property  of  the  Jamaica  Electric  Light  &  Power  Company, 
incorporated  in  Jamaica  in  1889.  The  incorporators  include  Mr. 
Henry  Holgate,  consulting  engineer,  WestmounI,  Que. .and  Mr. 
W.  Graham  Hrowii.  b.iiik  nian.Ti^er.  Montreal. 
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The  Light,  Heat  &  Power  Committee  of  Kingston,  Ont.,  have 
awarded  the  contract  for  the  supply  of  50  arc  lamps  to  the  Can- 
adian General  Electric  Company. 

The  new  power  plant  of  the  Golden  Light  &  Power  Company, 
owned  by  members  of  the  Columbia  River  Lumber  Company, 
Golden,  B.C.,  is  almost  completed  and  ready  for  operation. 
The  power  house,  which  is  frame,  covered  with  iron  sheeting,  is 


26  X  47  feet.  In  this  is  located,  at  one  end  the  generator  and 
engine,  at  the  other  end  being  the  boiler.  The  generating  plant 
consists  of  one  75  k.w.  AUis-Chalmers-Bullock,  3-phase  2,300  volt 
alternator,  transforming  down  to  110  volts;  one  12x12,  Robb- 
Armstrong  side  crank  engine  of  100  h.p.,  one  60"  x  16  feet  hori- 
zontal boiler  of  no  h.  p.  and  an  AUis-Chalmers-BuUock  switch- 
board. The  plant  will  have  at  the  start  about  600  lights  to  sup- 
ply there  being  about  three  miles  of  circuits.  The  plant  and 
wiring  were  installed  b)'  W.P.Dickens,  of  Nelson. 
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The  city  of  Vancouver  authorities  are  asking  the  British  Col 
umbia  Electric  Railway  Company  to  comply  with  the  code  and 
substitute  three-braid  weatherproof  insulation,  instead  of  the 
two  braid  covering  now  in  use,  on  all  outside  lines.  This 
necessity  has  been  brought  about  by  the  company  having 
doubled  up  their  line  voltage  throughout  the  city.  The  change 
will  involve  the  expenditure  of  a  large  amount  of  money  and  has 
not,  at  the  time  of  writing,  been  complied  with. 

The  electrical  machinery  for  Foley,  Lock  &  Larson's  new 
factory  in  Winnipeg  is  being  installed.  When  completed  the 
plant,  from  an  engineering  point  of  view,  will  be  one  of  the  latest 


and  most  up-to-date  of  its  size  in  Canada.  The  electrical 
apparatus  consists  of  upwards  of  forty  motors  from  two  to 
fifteen  h.  p.  capacity,  two  fyzYz  k.w.  D.C.  generators  with  the 
latest  accessory  appliances,  all  of  the  Westinghouse  laltest 
pattern.  The  engines  are  Ideal  high  speed,  double  expansion 
type,  connected  directly  to  the  dynamos.  A  diffeience  of 
potential  of  220  volts  will  be  used  for  both  power  and  lighting. 
Each  machine  will  have  its  own  individual  motor  and  will  be 
installed  with  the  object  of  reducing  shafting  and  brlting  to  a 
minimum.  -Mr.  Geo.  E.  Phillips,  electrical  engineer,  formerly 
of  Ottawa,  is  the  chief  engineer  in  charge  of  the  plant.  The 
factory  will  have  a  fully  equipped  repair  shop  and  all  repairs, 
either  mechanical  or  electrical,  will  be  instituted  on  the  premises. 
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XyWHILE  the  added  matter  has  brought  the  volume  up  to  date  in  every  phase  of  this  study,  the  original  text,  as  prepared  by  its 
brilliant  author,  remains  to  entrance  the  reader.  New  illustrations  have  been  made  where  it  was  deemed  possible  to  further 
illuminate  the  explanatory  matter.  The  hook  contains  no  malhematic^.  The  phenomena  of  clectricii\- are  treated  in  splendidly 
arianged  word  pictures,  and  the  engineer,  the  student  and  the  non-technical  reader,  alike,  may  be  benefitted  and  enlerlained  b\-  this 
book. 
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"The  descriptions  are  helped  out  with  cuts  and 
diagrams  that  really  explain.  We  know  noth- 
ing that  givcf  so  much  help  on  a  difficult  and 
complev  matter  in  so  short  a  apace."— New 
York  Sun 

"Wc  can  unhesitatingly  recommend  this  bo  k 
to  all  non-technical  readers,  who  deMre  a  aimple 
and  yet  correct  account  of  the  difTereDt  features 
of  rnoderu  electrical  derelopmenl."  —  Street 
R  .il  way  Journal,  New  York 

"Is  admirably  adapte<1  to  inttruci  the  non- 
technical reader  who  ia  interested  in  that  cub- 
ject.  •  »  •  Mr.  Child  enjoyed  a  high  reputa- 
tion for  the  clearness  and  intelligihility  of  hi* 
writing,  and  the  volume  in  question  exhibits 
these  qualillea."— New  York  Tribune. 

"  In  spite  of  the  great  mats  of  electrical 
literature  already  exhisting,  it  is  one  ,->f  the  firal 
good  books  of  its  kind.  •  *  •  It  will  find  a 
large  circle  of  readers  on  its  evident  merit*.'  — 
Kiigineering  News,  New  York. 
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SPARKS. 

D.  McBeath  &  Company  have  been  released  from  their  con- 
tract for  the  construction  of  an  electric  power  plant  for  the  cor- 
poration of  Nelson,  B.C.  This  condition  is  the  result  of  certain 
litigation  to  which  their  contract  has  made  them  parties. 

The  North  Shore  Power  Company,  Three  Rivers,  Que.,  are 
applying  to  the  Quebec  Legislature  for  permission  to  increase 
the  capital  stock  to  $1,000,000  and  to  extend  the  company's 
powers  and  operations  to  the  counties  of  St.  Maurice,  Champ- 
lain,  Portneuf,  Quebec,  Montmorency  and  Island  of  Orleans. 


The  Goldie  &  McCulloch,  of  Gait,  Ont. ,  are  installing  two 
new  engines  for  the  Dominion  Iron  &  Steel  Company,  Sydney, 
N.S.  They  are  of  the  cross  compound,  heavy  duty,  direct 
connected  type,  850  h.p.,  and  operate  at  150  r.p.m.  They  will 
be  connected  to  alternating  current  generators  of  the  revolving 
field  type,  600  k.  w. ,  supplied  by  the  Canadian  General  Electric 
Com^ny.  The  company  have  recently  changed  a  portion  of 
their  system  from  direct  to  alternating  current,  and  eventually 
it  is  intended  to  extend  the  induction  motor  service  to  the  coke 
ovens  and  washing  plant. 
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Transformers  Repaired 
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cantile persons  throughout  the  civilized  world. 
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and  Porcelain. 

MIDLAND  ELECTRIC  CO. 

60  St.  Peter  Street 

Telt-phone  Main  2010  -  -  MONTREAL 


RECENTLY  PUBLISHED: 
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knowledge  to  enable  him  to  pursue  his  researches  to  any  further  ex- 
tent. 
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SPARKS. 

The  V'ancouver  Power  Company,  Limited,  have  recently  pur- 
chased the  following  electrical  machinery  for  installation  in  their 
power  house  at  Lake  Buntzen  generating  station  and  the  Van- 
couver City  sub-station:  One  1,500  k.w.  revolving  field,  a.c. 
generator  and  switchboards  for  controlling  same;  three  550  k.w. 
air  blast  transformers  with  switchboard  panel  and  three  static 
interrupters  for  same;  one  1,000  k.w.  rotar)'  converter,  7,200 
alternations,  for  operating  the  railway,  also  switchboard  for  the 
control  of  the  a.c.  and  d.c.  sides  of  same;  two  500  k.w.  air-blast 
transformers  to  transform  from  three-phase  to  two-phase;  three 
500  k.w.  air-blast  transformers  for  operating  rotary.  These  are 
all  of  the  Westinghouse  type,  being  purchased  through  thisloca 
office. 


At  a  special  meeting  of  the  Town  Council  of  Ingersoll,  Onl.. 
held  on  December  21st,  a  by-law  was  passed  extending  the  lime 
for  putting  the  street  lighting  contract  into  operation  until  June 

1st. 

The  Toronto  Electric  Light  Compan\-  have  been  given  the  con- 
tract for  electric  street  lighting  in  Toronto  for  another  five  vears, 
at  the  price  of  $63  64  per  light  per  year.  Their  present  contract 
is  $74.82^2  per  light  per  year.  The  Tt-ronto  Eleclric  Light  Com- 
pany were  the  only  tenderers  for  electric  lighting.  The  Carbon 
Light  &  Power  Company  were  awarded  thegas  lighting  contract. 
They  will  furnish  incandescent  mantle  lamps  consuming  three 
cubic  feet  of  gas  each  hour,  and  supplied  with  a  Welsbach  burn- 
er, a  4-way  reflector,  and  a  Welsbach  mantle,  for  $28.60  each 
per  annum,  or  403  cents  per  candle  power  per  annum. 
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SWEDISH  BARS,  ROUNDS,  SQUARES,  FLATS 

TURNER  BROS., 


Magnet  Forgings,  Slabs,  Bars 
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over  ten  years.  No  other  substitute  has  ever  taken  its  place  for  quality  and  adaptability.  For  price  lists,  discounts 
and  full  information,  address 


Montreal  E^lectric  Compak.r\y, 


Montreal 


Instant  shipment  made. 


Larg-e  stock  of  all  sizes  always  on  hand. 
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WestingKouse 

Polyphase  Integrating  Wattmeter 


The  Porcelairv 

Terminal  Block 

and  the  manner  of  introducing 
the  leads  at  the  side  of  the  meter, 
as  shown  irv  the  illustra.tion  be- 
low,are  valuable  features, allow- 
ing the  meter  to  be  connected 
or  disconnected  without  remov- 
ing the  cover,  thus  avoiding  any 
danger  of  changing  adjustments 
or  of  letting  foreign  matter  enter 
the  meter. 


The  Adj\istmei\ts 

are  simple,  cvr\d  readily  ac- 
cessible when  the  cover  is 
removed.  The  speed  of  the 
disc  is  controlled  by  perman- 
ent magnets.  To  increase  or 
decrease  the  speed  loosen  the 
screws  at  •*D**(see  illustration) 
and  move  the  magnets  back- 
ward or  forwe^rd.  The  com- 
pensation for  friction  is  made 
by  changing  the  position  of 
the  adjusting  brackets  shown 
at  "A".  To  accomplish  this, 
loosen  two  screws  shown  a^t 
•*B**.  Those  for  the  lower 
bra^ckets  are  similarly  placed. 


Canadian  Westinghouse  Co.,  Limited 

Generocl  Offices  and  Works,  Hatmilton,  Onta^-rio 

For  P&rticulars  Address  Nearest  Office 
Lawlor  BIdg..  King  a^nd  Yonge  Streets,  Sovereign  Bank  of  Canada  BIdg, 

Toronto  Hamihon  Montreal 

152  H&stings  Street  922-923  Union  Bank  Building         134  GroLnville  Street 

Vancouver  Winnipeg  HaLlifa^x 
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Montreal 
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Perfection 
Type 
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,  Direct 
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Current 
Induction  Motors 
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Constant  Speed,  Variable  Speed 

Alternators  for  Power  and  Light 


"SUPERIOR"  Direct  Current 
Machines  to  suit  all  Conditions 


THE  UNITED  ELECTRIC  CO.,  limited 

468-474  King  Street  West,  TORONTO 

Induction  Motors 


Increased 
Efficiencies 


Decreased 
Weighti 


SKELETON  TYPE 

Get  Pa^rticulatrs  of  this  Motor  Before  Buying 

CANADIAN  GENERAL  ELECTRIC  COMPANY,  Limited 

Head  Office  and  Works  :  TORONTO,  ONT. 

District  Offices :      MONTREAL  HALIFAX  OTTAWA  WINNIPEG  VANCOUVER  ROSSLAND 
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The  FIRSTBRQOK  BOX  CO.,  Limited 

King  St.  Bast,      -  TORONTO 

MANUFACTURERS  OF 

TOPPINS, 

SIDE-BL.OCKS 

AND  CROSS-ARMS 


F.  N.  Phillips,  President. 


WRITE  FOR  PARTICULARS. 


F.  PifS  Elffi 


Geo.  H.  Olney  2nd,  -Secretary!  reasnre 


MONTR&f\b  TORONTO 


mm  m\ 


lyong  Distance  Telephone  Main  4118 

VoltOL  Electric 
R^epair  Works 

Electrical  Repairs 
of  all  kinds 

Repaired  and  Reconstructed 

88  Adelaide  Street  West, 
TORONTO 

D.  McGregor  JOHNSTON,  Propiietor. 
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The  Local 
Hardware  Man 
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I 
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TRADE  NOTES. 

The  R.  E.  T.  Pringle  Company,  Limited,  Montreal,  are  build- 
ing a  large  factory  at  St.  Henri  for  the  manufacture  of  electrical 
apparatus.  It  will  be  equipped  with  labor  saving  machinery 
and  will  be  up-to-date  in  every  respect. 

Mr.  H.  M.  Young  has  bought  out  the  electrical  supply  bus- 
iness of  Leacock  Bros.,  of  Orillia,  and  will  conduct  same  under 
the  name  of  the  Northern  Electrical  Supply  Company.  A 
specialty  will  be  made  of  repairs  to  dynamos  and  motors. 

Among  recent  sales  by  Allis-Chalmers-Bullock,  Limited, 
Montreal,  were  thirty  of  the  latest  type  improved  coal  cutters  to 
the  Dominion  Coal  Company,  Glace  Bay,  N.S.;  two  compound 
steam  driven  air  compressors  to  the  Acadia  Coal  Company, 
Stellarton,  N.  S. ,  and  a  425k.w.  alternating  current  generator 
for  the  corporation  of  Parry  Sound. 

Owing  to  the  rapid  growth  of  the  Canadian  Rand  Drill 
Company,  of  Montreal,  they  have  decided  to  establish  a  publicity 
department.  Mr.  J.  W.  Davis,  who  has  been  employed  in  their 
engineering  department  since  his  school  days,  has  been  placed 
in  charge.  He  will  have  a  free  hand  in  conducting  the  depart- 
ment and  will  no  doubt  introduce  new  ideas  call  uli  ted  to  further 
promote  the  interests  of  the  company. 

An  important  order  recently  secured  by  the  Canadian  West- 
inghouse  Company  was  obtained  from  the  Vancouver  Power 
Company,  of  Vancouver,  B.  C.  This  ordei  included  a  1,500 
h.p.  220  volt  revolving  field  engine  type  generator,  which  will 
be  direct  connected  to  a  Peltrn  water  wheel.  This  is  a 
duplicate  of  the  generators  now  in  operation  in  the  power  plant 
of  this  company  and  will  operate  in  multiple  therewith.  The 
order  includes  switchboards  and  air  blast  transformers  of  550 
k.w.  capacity.  There  is  also  included  in  the  order  a  1000  k.w. 
60  cycle  rotary  converter  to  operate  550  volts.  This  converter 
will  furnish  power  for  railway  work  and  will  be  controlled  direct 
from  the  switchboard. 

Probably  the  finest  assortment  of  bronzes  and  porcelain 
figures  for  electrical  decoration  ever  imported  into  Canada  is  to 
be  seen  at  the  warehouses  of  the  Midland  Electric  Company, 
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Montreal.  This  firm  make  a  specialty  of  handlmg  this  class  of 
goods.  There  can  be  seen  the  latest  reproductions  from  the 
originals,  of  the  finest  works  of  the  European  artists.  Thev  also 
import  largely  prism  glass  electroliers,  which  are  becoming 
more  fashionable  every  day.  Another  of  the  novelties  that  can 
be  seen  at  their  rooms  is  the  "Linolite"  patent,  which  comprises 
lengths  of  aluminum  frame  fitted  with  lamps  twelve  inches  long. 
This  is,  perhaps,  the  neatest  form  for  window  lighting  that  has 
yet  been  invented,  inasmuch  as  the  source  of  the  light  is  com- 
pletely hidden.  The^  are  also  carrying  a  large  assortment  of 
portables,  domes,  shades,  and  the  latest  style  of  fancy  incandes- 
cent lamps. 


A  scheme  is  on  foot  in  Hamilton  to  build  a  union  depot  at  the 
corner  of  King  and  Catharine  streets  for  the  use  of  all  electric 
railways.  The  expenditure  is  estimated  at  S250.D00.  The  pro- 
moters are  the  Hamilton  Terminal  Companv. 
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"The  de.<criplion«  are  helped  out  with  cuts  and 
diagrams  that  really  explain.  We  know  noth- 
ing that  give*  so  much  help  on  a  difficult  and 
coinplev  matter  in  90  short  a  space.'  —  New 
York  Sun 

"Wc  can  unhesitatingly  recommend  thiabo  k 
to  all  non  technical  readets.  who  desire  ■  simple 
and  yet  correct  account  of  the  differeot  features 
of  tnodern  electrical  development '  — Street 
Railway  Jourual.  New  York. 

"Is  admirably  adapted  to  instruct  the  non- 
technical reader  wh.<  is  interested  in  that  mb- 
ject.  »  »  •  Mr.  Child  eoioved  a  high  lepnta- 
tion  for  the  clearness  and  itilelligihility  M  bia 
writing,  and  the  volume  in  question  exhibita 
these  qualiliea."— New  York  Tribune. 

"  In  spite  of  the  great  mats  of  electrical 
literature  already  exhistirg.  it  is  one  of  the  firat 
g.vHl  b.vks  .'f  its  kind.  •  '  •  It  will  find  a 
large  circle  of  readers  on  its  evident  merits". — 
Kngineering  News,  New  York. 
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SPARKS. 

The  town  of  St.  Boniface,  Man.,  have  installed  a  motor  driven 
pump  for  their  city  water  supply,  which  they  find  a  great  suc- 
cess. 

Mr.  Fawcett  has  suggested  that  an  electric  plant  should  be 
established  in  connection  with  the  waterworks  at  Macleod, 
Alta. 

It  is  reported  that  the  Canadian  Pacific  Railway  have  decided 
to  electrify  their  line  between  Montreal  and  Quebec,  power  to  be 
obtained  from  Shawinigan  Falls. 

The  Town  Council  of  Thessalon,  Ont. ,  are  looking  into  the 
question  of  developing  a  water  power  on  the  Thessalon  river 
for  electric  light  and  waterworks  purposes. 

The  Grosvenor  Electric  Light  &  Heat  Company,  Limited, 
Montreal,  was  incorporated  last  month,  with  a  capital  stock  of 


$125,000.  The  charter  gives  the  company  power  to  manufac- 
ture and  sell  electric  light,  heat  and  power.  The  incorporators 
are  Messrs.  A.  Hickson,  H.  B.  Picken,  T.  P.  Howard,  J.  R. 
Hyde  and  H.  M.  Marler. 

Mr.  J.  T.  Goldthorpe,  of  Goderich,  Ont.,  is  promoting  a 
scheme  for  developing  a  water  power  on  the  Maitland  river. 
He  has  acquired  considerable  property  and  proposes  to  con- 
struct a  dam  at  what  is  known  as  the  "Black  Hole"  which  will 
give  a  working  head  of  73  feet  and  at  the  same  time  form  a 
storage  reservoir.  While  the  low  water  flow  of  the  river  is  only 
140  cubic  feet  per  second,  the  average  daily  flow  is  835  cubic 
feet,  which  would  produce  under  the  available  head  5,500  horse 
power  for  24  hours  a  day.  The  cost  ot  the  plant  is  estimated  at 
$2go,ooo.  Mr.  Goldthorpe  hopes  to  be  able  to  secure  the 
necessary  capital  to  commence  the  work  of  development  this 
spring. 
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selves there  and  are  cordially  invited  to  call  when  in  Toronto. 


TORONTO 
HALIFAX 


THE  JENGKES  MACHINE  CO.,  Limited 

HEAD  OFFICE  SHERBROOKE,  QUE. 


PTAMTC;-    SHERBROOKE,  QUE. 
I-LAINIS  .    g.^    CATHARINES,  ONT. 


ROSSLAND 
VANCOUVER 


4 


WORTHINGTON  TWELVE-INCH,  VERTICAL  VOLUTE  PUMP. 
Designed    for  direct  connection  to  a  vertical-shaft  motor,  capacity 
3,000  gallons  per  minute  against  60  feet  head. 

V    V    These  pumps  are  largely  used  for  pvimping  sewa^ge    V  V 

The  (John  llllGDouoaii  Gaiedoniaii  Iron  Woms 


Builders  for  Canada 


GoiiiDanu.  Limited 


MONTR.EAL 


IV. 


THE  CANADIAN  ELECTRICAL  NEWS 


February-,  1906 


CLASSIFIED  INDEX  OF  ADVERTISERS. 


ALTERNATORS. 

Allis-Chalmers-Bullock   v 

Canadian  General  Electric  Co   I 

Electric  Repair  and  Contracting  Co.   ...  II 

Electrical  Construction  Co.  of  London.  .  .  IV 

Pringle  Co.,R.  E.  T   v 

Packard  Electric  Co   vii 

Thompson  &  Co.,  Fred   IV 

United  Electric  Co.,  Limited  I,  IV 

BABBITT  METAL. 

Canada  Metal  Co   II 

Syracuse  Smelting   Works   IV 

BOOKS  AND  MAGAZINES. 

Canadian  Hardware  &  Metal  Merchant.  II 

Standard  Wiring   xiv 

BELTING. 

Sadler  &  Haworth   xv 

BOILERS. 

Goldie  &  McCuUoch  Co   viii 

McDougall  Caledonian  Iron  Works,  J  lii 

Robb  Engineering  Co   xiii 

BATTERIES 

Berlin  Electrical  Mfg  Co   xii 

COMMERCIAL  AGENCIES. 

Bradstreet's   xv 

CROSS-ARMS,  SIDE-BLOCKS,  AND 
BRACKET-ARMS. 

Firsbrook  Box  Co   II 

Stuart-Howland  Co   II 

CASTINGS  AND  PATTERNS 

McDoiigall  Caledonian  lion  Works,  J  iii 

Turner  Bros   xvi 

CONDUIT  TUBING 

Collyer  &  Brock                      ...'v......  x 

Montreal  Electric  Co     xvi 

Conduit  Company  Limited   ii 


DYNAMOS  AND  MOTORS. 

AUis-  Chalmers-Bullock  

Canadian  General  Electric  Co  

Collyer  &  Brock  

Electric  Repair  and  Contracting  Co. 
Electrical  Construction  Co.  of  London. 

Packard  Electric  Co  

Pringle  Co.,R.  E.  T  

Starr,  Son  &  Co.  John  

Thompson  &  Co.,  Frtd  ... 


II 
IV 
vii 


IV 


United  Electric  Co  I,  IV 

ENGINEERS  AND  CONTRACTORS. 

Aitken,  K.  L   xiv 

Brandeis,  Charles   xiv 

Canadian  White  Company   IV 

Collyer  &  Brock   x 

Electric  Repaw  and  Contracting  Co   II 

Electiic  Engineerinjj;  Co   xi 

Fielding,  John  S   xiv 

Gest,  Guy  M   xiv 

Kelsch,  R.  S   xiv 

Merrill,  E.B   xiv 

Marchand  &  Co.,  P.  E   xiv 

Plews  &  Trimingham    xiv 


Parke,  R.  J   xiv 

Starr,  Son  &  Co.,  John    xi 

Shepherd,  S   xv 

Thompson  &  Co.,  Fred   IV 

ENGINES  (STEAM). 

Allis-Chalmers-Bullock   v 

Goldie  &  McCulloch  Co   viii 

Waterous  Co   i 

Robb  Engineering  Co   xiii 

ENGINES  (GAS  AND  GASOLINE). 

Goldie  &  McCulloch  Co   viii 

Power  and  Gas  Machine  Co   xvi 

ELECTRICAL  SUPPLIES. 


Bongard  &  Co.,  C.  W  

Canada  Metal  Co  

Collyer  &  Brock   

Dawson  &  Co.,  J.  A  

Electrical  Repair  &  Supply  Co. 

Forman,  John  

Jones  &  Moore  Electric  Co... 

Midland  Electric  Co  

Munderloh  &  Co  

Ness,  McLaren  &  Bate  

Northern  Electric  &  Mfg.  Co.... 

Pringle  Co.,  The  R.  E.T  

Packard  Electric  Co  


)V 
IV 


ELECTRICAL  INSTRUMENTS. 

Weston  Electrical  Instrument  Co  .... 
FUSES  AND  FITTINGS 

Chase-Shawmut  Co  


GENERATORS. 

Allis-Chalmers-Bullock  

Canadian  General  Electric  Co  

Canadian  Westinghouse  Co  

Electric  Repair  and  Contracting  Co.  . . 
Electrical  Construction  Co.  of  London. 

Packard  Electric  Co  

Pringle  Co.,R.  E.  T  

Thompson  &  Co.,  Fred  

United  Electric  Co  


I 

III 
.  II 

.  IV 
.  .  vii 
vi 

.  IV 
I.IV 


IRON  SHEETS  AND  BARS. 

Turner  Bros  

INJECTORS. 

Penberthy  Injector  Co  


LIGHTNING  ARRESTERS. 

Pringle  Co.,  R  E.  T  


LAMPS. 

At  is-Chalmers-Bullock   v 

Canadian  (General  Electric  Co   I 

Canadian  Westinghouse  Co               ....  Ill 

Electric  Repair  and  Ccntraciing  Co   II 

Forman,  John   ^ 

Packard  Electric  Co.,  The   vii 

Pringle  Co.,  R.  E.  T                        .  .  vi 

Suribeam  Lamp  Co   viii 

Thomson  &   Co..  I're^.   IV 


MAGNET  STEEL. 


Turner  Bros. 


METERS. 

Packard  EKctric  Co  

OFFICE  FURNITURE. 

C.Tii.T.li.in  OHici'  .V  Siho.il  1  iiuiiliiic 


PUMPS. 

Allis-Chalmers-Bullock   v 

Goldie  &  McCulloch  Co   viij 

McDougall  Caledonian  Iron  Works,  John  iij 

PULLEYS. 

Goldie  &  McCulloch  Co  viii 

REPAIRS  (ELECTRICAL  1 

Collyer  k  Brock   \ 

Chase-Shawmut  Co   ix 

Electric  Repair  and  CoDtracling  0>   II 

Thomson  &  Co.,  Fred   IV 

SCIENTIFIC  SCHOOLS. 

Clarkson  School  of  Technology  xiii 

SWITCHES. 

Berlin  Electric  Co  

Bongard  &  Co.,  C.  W  

Chase-.Shawmut  Co  

Hill  Electric  Switch  Co  


XII 

iv 
ix 

X 


SWITCHBOARDS. 


.•Mlis-Chalmers-Bullock    v 

Canadian  General  Electric  Co   I 

Canadian  Westinghouse  Co   Ill 

Collyer  &  Brock    x 

Chase-Shawmut  Co    ix 

Electric  Repair  and  Contracting  Co.   ..  II 

Electric  Construction  Co.  of  London   IV 

Hill  Electric  Switch  Co    x 

Ness,  McLaren  &;  Bale   I\' 

Pringle  Co.,  R  E.  T   vi 

Thompson  &  Co.,  Fred..   IV 

United  Electric  Co  1,IV 

TELEPHONE  AND  TELEGRAPH 
SUPPLIES. 

Northern  Electric  \  Mfg.  Co.  xi 

Ness,  McLaren  &  Bate   IV 

Stuart  •  I  lowland  Co   II 

Starr,  Son  &  Co.,  John   xi 

TELEPHONES. 

Ness,  McLaren  &  Bate.                  ....  IV 

Starr,  Son  &  Co.,  John.    xi 

TURBINES. 

.■\llis-Clialmers-Bullock   » 

Jenckes  Machine  Company    iii 

Smith,  S.  Morgan    i 

TRANSFORMERS. 

.\llis-Chalmers-Bullock    v 

Canadian  Westinghouse  Co   Ill 

Canadian  General  Electric  Ca   I 

Electric  Repair  and  Contracting  Co.  II 

Packard  Electric  Co   %u 

Pittsburgh  Transformer  Co.   iv 

Pringle  Co.,  The  R.  E.  T   vi 

Thompson  &  Co.,  Fred   IV 

United  Electric  Co  1,1V 

TESTING  LABORATORY 

Plews  ^  Trimint;li.iiii  vi 

WIRES  AND  CABLES 

Canada  Metal  Co   II 

Chase  •  Shawmul  Co   ix 

Philips  Electrical  W'orks.  Eugene  F   II 

Wire     CiWe  Co  


Made  by 
Hart  Mfg.  Coy. 


"Diamond  H**  Switches 

Push  Flu  h  Switches 

Flush  Receptacle  and  Plug 

Automatic  Door  Switches 

Rotary  Flush  Switches 

Steel  Wall  Appliances 

Rotary  Stnndard  Switches 

Send  f)ir  C  taloffiif  It. 

.    .    .    Agents  . 

C.  W.  BONGARD  &  CO., 

Toronto,  C&na.da. 


February,  1906 


TME  CAINADIAIN  ELECTRICAL  INEWS 


V. 


ALLIS-GHALMERS-BULLOOK 

LIMITED 


A  Group  of  Lighting  Transformers  in  the  Test  Room. 


ALTERNATING     CURRENT  MACHINERY 


Belted  Type  Generators 
Engine  Type  Generators 
Flywheel  Type  Generators 
Waterwheel  Type  Generators 
Synchronous  Frequency  Changers 
Induction  Motor  Frequency  Changers 


Synchronous  Motor-Generator  Sets 

Induction  Motor-Generator  Sets 

Synchronous  Motors 

Induction  Motors 

Transformers 

Turbo  Generators 


Switchboards 


DIR-ECT      CURRENT  MACHINERY 

Belted  Type  Motors  and  Generators-  Bullock  Teasers  for  Printing  Presses 

Engine  Type  Generators  Street  Car  Equipments 

Railway  Generators  Multiple  Voltage  Balancing  Sets 

Small  Multipolar  Motors  and  Generators  Multiple  X'oltage  Variable  Speed  Equipments 

Street  Car  Equipments  Switchboards 

Small  Bipolar  and  Multipolar  Motors  and  Generators. 


Head  Office  and  Works  :  MONTREAL 
lrt^c"s :  HALIFAX,  TORONTO,  WINNIPEG,  NELSON.  VANCOUVER 


THE  CANADIAiN  ELECTRICAL  INEW6 


February,  1906 


SPARKS. 

The  Canadian  General  Electric  Company  will  supply  50  arc 
lamps  for  the  city  of  Kingston,  Ont. 

The  Winnipeg  Electric  Railway  Company  have  re-elected  the 
old  board  of  directors,  with  the  addition  of  Messrs.  Hugh 
Sutherland  and  R.  J.  Mackenzie. 

The  Penetanguishene  Electric  Light  Company  have  fixed  the 
charge  for  electric  light  at  \2%  cents  per  1,000  watts,  with  a  dis- 
count of  20%  for  prompt  settlement. 

The  City  of  Winnipeg  is  asking  for  tenders  up  to  Monday 
February  24th,  for  supply  of  J 00  to  200  series  alternating  arc 
lamps,  100  to  200  absolute  cut-outs  and  two  or  four  constant 
current  transformers,  also  up  to  February  26th  for  the  supply  of 
two  500  h.p.  electric  generators.  The  tenders  are  to  be  ad- 
dressed to  Mr.  C.  J.  Brown,  City  Clerk. 

The  Railway  Commission  have  approved  of  the  location  maps 


of  the  Toronto  &  Niagara  and  the  Niagara  &  Welland  Power 
Company.  The  Niagara  &  Welland  plans  provide  for  the  fol- 
lowing lines  :  From  Niagara,  by  way  of  Dundas,  Milton  West 
and  Brampton,  to  Toronto  ;  Dundas  to  London  ;  Harrisburg  to 
Guelph  ;  Gait  to  St.  Mary's,  via  Stratford  and  Berlin  ;  Hamilton 
t^Port  Dover  and  IngersoU.  Steel  towers  and  standard  cables 
will  be  used  for  transmission. 

In  December  the  contract  between  the  town  and  the  Port 
Hope  Electric  Light  Company  expired.  On  Januarj-  31st  the 
arc  lights  on  the  streets  were  turned  out.  Some  months  ago 
tfie  company  notified  the  Council  that  they  would  make  a  new 
contract  only  at  an  increase  in  rates.  However,  the  Council 
passed  a  resolution  to  continue  the  same  agreement  until  other 
arrangements  were  made.  The  Council  having  refused  at  a 
recent  meeting  to  pay  the  Company's  bill,  the  lights  were 
accordingly  shut  off. 
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PERSONAL. 

Mr.  P.  W.  Ellis,  who  has  been  chairman  of  the  Ontario  Hydro- 
Electric  Power  Commission,  has  tendered  his  resignation  and 
has  been  succeeded  by  Mr.  John  Milne,  of  Hamilton. 

Mr.  W.  E.  Skinner,  western  manager  of  the  Canadian  West- 
inghouse  Company  at  Winnipeg,  is  making  a  tour  of  western 
points,  where  he  has  a  number  of  contracts  on  hand.  He  states 
that  business  is  good  in  the  west  and  that  a  large  number  of  the 
smaller  towns  will  be  lighted  by  electricity  before  this  year  is 
ended. 

Representatives  of  all  branches  of  the  Toronto  Street  Railway 
recently  piesented  Mr.  James  H.  Wallace,  their  former  road 
master,  with  a  gold  watch  and  address.  Mr.  Wallace  has  been 
appointed  manager  of  the  Monterey  Railway,  Light  &  Power 
Company,  Mexico.  Mrs.  Wallace  was  given  a  pair  of  ruby  ear- 
rings. 

A  sad  accident  occurred  at  the  power  house  of  the  British 
Columbia  Electric  Railway  Company,  Coldstream,  B.C.,  recent- 
ly, by  which  Mr.  Harry  T.  Ward,  chief  engineer  of  the  station, 
lost  his  life.  In  some  unaccountable  manner  he  laid  hold  of 
copper  on  two  of  the  switches  on  the  tramway  switchboard,  re- 
ceiving a  shock  of  700  volts,  which  killed  him  instantly. 

The  death  of  Mr.  Walter  Grose,  which  occurred  in  Montreal 
last  month,  is  deeply  regretted.  Deceased  had  wide  business 
interests,  being  president  of  the  Ontario  Lantern  &  Lamp  Com- 
pany, Limited,  of  Harnilton,  Ont. ,  as  well  as  Canadian  sales 
agent  for  many  large  foreign  manufacturers  of  hardware.  He 
was  a  prominent  member  of  the  Canadian  Manufacturers'  Asso- 
ciation. 

Mr.  J.  A.  Milne  has  been  elected  general  manager  of  Allis- 
Chalmers-Bullock,  Limited,  of  which  company  he  has  been  a 
director  during  the  past  year.  Mr.  Milne,  who  has  been  comp- 
troller of  the  Allis-Chalmers  Company  of  Milwaukee  since  1902, 
is  one  of  the  many  Canadians  who  have  made  their  mark  in  the 
United  States.  Born  in  1872  he  received  the  usual  public  school 
education,  and  then  entered  upon  a  business  career  in  Toronto, 
filling  several  clerical  positions.     In  1892  he  moved  to  Chicago 


and  became  an  accountant.  He  was  appointed  acting  comp- 
troller of  Allis-Chalmers  Company  of  Milwaukee  in  September, 
1901,  and  comptroller  the  following  year.  Though  he  has  lived  in 
the  United  States  14  years,  he  has  not  forsaken  his  allegiance 
but  retained  h  s  Canadian  citizenship.  Mr.  Milne  will  enter  cn 
his  new  duties  at  an  early  date,  probably  about  the  end  of  this 
month. 


SPARKS.  - 

Peterborough,  Ont.,  is  looking  into  the  question  of  developing 
electric  power  under  municipal  control. 

The  Sherbrooke  Power,  Light  &  Heat  Company,  Sherbrooke, 
Que  ,  recently  re-elected  the  old  board  of  directors,  of  which 
Judge  White  is  president  and  Mr.  E.  P.  Buck  vice-president. 

The  Brome  Lake  Electric  Power  Company  held  their  annua 
meeting  at  Waterloo,  Que.,  last  month.  H.  E.  Allen  has  been 
elected  president,  James  Davidson  vice-president  and  G.  Stevens 
secretary. 

-  The  town  of  Chatham,  N.  B.,  is  asking  for  tenders  up  to  the 
28th  inst.  for  steam  and  electrical  apparatus  for  a  new  light  and 
power  station.  Tenders  are  to  be  addressed  to  Mr.  P.  J.  Mac- 
Intyre,  Town  Clerk. 

The  electric  light  and  power  problem  is  receiving  some  con- 
sideration in  Owen  Sound,  Ont.  The  present  plant  is  overloaded, 
while  recently  the  dam  below  Inglis  Falls  gave  way.  It  is  the 
general  opinion  that  immediate  steps  should  be  taken  to  provide 
for  the  increased  demands  which  are  certain  to  arise  in  the  near 
future. 

A  conspicuous  departure  in  the  lighting  of  canals  is  that  of  the 
Welland  canal  near  St.  Catharines,  Ontario.  Over  600  A.  C. 
series  arc  lamps  have  been  provided  by  the  Canadian  Westing- 
house  Company,  which  have  been  in  operation  for  the  past  few 
months  and  have  given  splendid  service.  This  installation  as  a 
whole  redounds  great  credit  to  the  Ontario  government,  as  well 
as  to  the  consulting  engineer,  Mr.  R.  J.  Parke,  under  whose 
direction  the  complete  plant  was  installed. 
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PUBLICATIONS. 

The  second  of  their  series  of  monthly  calendars  has  been  re- 
ceived from  AUis-Chalmers-Bullock,  Limited,  Montreal,  the  coat 
of  arms  of  the  Province  of  Quebec  being  shown. 

We  are  in  receipt  of  some  very  attractive  blotters  from  the 
Westing-house  Company,  the  purpose  of  which  is  to  direct  atten- 
tion to  their  coiling  desk  and  wall  fans  for  alternating  and  direct 
currents. 

The  Westinghouse  Electric  &  Manufacturing  Company  have 
issued  a  neat  booklet  devoted  to  the  Sawyer-Man  incandescent 
lamps,  made  by  the  Sawyer-Man  Electric  Company,  New  York, 
and  sold  by  the  Westinghouse  Company. 

The  Canadian  Westinghouse  Company,  Limited,  Hamilton, 
Ont. ,  have  recently  issued  three  interesting  catalogues, 
designated  as  follows:  (i)  Type  C  Transformers;  (2)  Control 
Apparatus  and  Trolleys  for  Single-Phase  Railway  Systems  ;  (3) 
Westinghouse  Automatic  Circuit-Breakers. 

Messrs.  Whittaker  &  Company,  P.^ternoster  Square,  London, 
E.C. ,  and  Fifth  Avenue,  New  York,  have  just  issued  a  book  on 
"Wireless  Telegraphy  and  Telephony"  by  Prof.  Domenico  Maz- 
zotto  and  translated  from  the  original  by  S.  R.  Bottone.  It  con- 
tains 253  illustrations  and  explains  in  simple  language  the  theory 
of  wireless  telegraphy  and  telephony. 

"ExperimentHl  Electrochemistry",  by  M.  iMonroe  Hopkins, 
Ph.  D.,  is  a  book  that  shou  d  prove  useful  in  both  the  lecture 
room  and  the  laboratory.  It  is  so  written  that  it  may  be  read 
through  as  a  history  by  the  the  s  udent,  presenting  theory  and 
practice  together,  with  the  intioduction  of  an  ample  number 
of  experiments  to  supply  exi  erimental  evidence  for  the  theories 
advanced.  The  D.  Van  Nostrand  Company,  New  York,  pub- 
lishers ;  price  $3  net. 

In  view  of  the  progress  that  has  been  made  in  the  past  few 
years  in  the  use  of  concrete  reinforced  with  steel,  a  pamphlet 
recently  issued  by  the  B.  Greening  Wire  Company,  Hamilton, 


Ont.,  is  of  more  than  ordinary  interest.  It  is  devoted  to  wire 
bonding  for  concrete  construction.  The  company  make  wire 
bonding  of  all  strengths  of  material  and  in  anj-  lengths  desired, 
the  long  lengths  forming  a  continuous  bond  being  features  of 
their  reinforcements.  For  the  construction  of  culverts,  tunnels, 
sewers,  floors  of  bridges,  etc.,  reinforced  concrete  is  ver>'  suit- 
able and  has  many  advantages. 


A  POPULAR  SERIES. 

Messrs.  Spon  &  Chamberlain,  publishers,  123  G. E.  Libertv 
Street,  New  York,  are  introducing  in  this  countrj-  a  series  of 
handbooks  on  electrical  subjects  which  have  had  a  large  sale  in 
the  United  States.  These  books  are  attractively  gotten  up, 
thoroughly  practical  in  their  treatment,  and  are  published  at  a 
price  to  bring  them  within  the  reach  of  everj-one.  On  another 
page  will  be  found  an  advertisement  containing  particulars  of 
these  splendid  little  treatises. 


THE  SOUTHERN  CALIFORNIA  NEW  TRAIN. 
BEST  ROUTE. 
The  Los  Angeles  Limited,  electric  lighted,  new  Pullman 
with  all  latest  innovations  for  travel  comfort,  leaves  Chicago 
10.05  !*•  ^L  daily,  arrives  Los  .Angeles  4.45  P.  M.  third  day  via 
Chicago,  Union  Pacific  &  North-Western  Line  and  the  Salt  Lake 
Route.  Pullman  drawing  room  and  tourist  sleeping  cars,  com- 
posite observation  car,  dining  ears,  a  la  carte  service.  For 
rales,  sleeping  car  reservations  and  full  particulars,  apply  to  the 
general  agent  or  address,  B.  H.  Bennett,  2  Elast  King  Street, 
Toronto,  Ont. 


Ihe  contract  between  the  city  cf  V  ancouver,  B.C.,  and  the 
British  Columbia  Electric  Railway  Company  for  the  lighting  of 
the  streets  of  the  citj-  for  a  term  of  ten  yrars  from  December  1, 
1905,  was  signed  last  month.  The  company  agree  to  furnish  arc 
lighting  at  $38  per  lamp  per  annum.  New  enclosed  alternating^ 
arc  l;jmps  of  750  candle  power  will  immediately  be  installed,  and 
it  is  hoped  to  h.tve  them  in  operation  by  June  1st. 
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COLLYER  &  BROCK 

MONTREAL 

Condviit  Boxes,  Bvishirvgs,  Locknvits  a.rvd  Fittings 
of  every  description,  a.s  well  SlS  Knife  Switches 
and  enclosed   F\ises.        n<       v<         v<         v<  v< 

GET  OUR  PRICES  BEFORE  ORDERING. 


Also  MaLMufactxire 


LINE    AND   CONSTRUCTION  MATERIAL 


STEEL  POLES 
TIES 

HANGERS 

STRAIN  INSULATORS 

WOODEN  POLES 

CAR  SEATS 

TROLLEY  BASES 

WHEELS  AND  HARPS 

FIELD  COILS 


BARE,     RUBBER    COVERED  AND 
WEATHERPROOF  WIRES  AND 

CABLES 

EARS 

STOMBOUGH  GUY  ANCHORS 
...    A-LSO   -   .  - 
TROLLEY  CORDS 

INSULATING  MATERIALS 
CAR  CURTAINS 

TROLLEY  POLES 


LIGHTNING  ARRESTERS 
BRACKET  ARMS 

RAIL  BONDS 

INSULATORS 

GUY  WIRE 

GEARS  AND  PINIONS 

ARMATURE  COILS 

HARD  FIBRES 

TAPES 


and  Street  Railway  and  Electrical  Material  of  Every  Description. 


Prompt  Shipment  from  Stock  at  Right  Prices 
for  Reliabe  Material. 


J.  A.   DAWSON  &  CO..  m'oVt^b3:'1l%*^*e 


pgi=iSrt=i=fan=Bia&T=i=^^ 


id 

I 


THE  HILL  ELECTRIC  SWITCH  CO.,  LIMITED 

*  MANUFACTURERS  OF  A  FLLL  LINE  OF 


Knife  Switches^  QlIso  PaLnel  Boacrds 
Switchboards  and  Electrical  Specialties 


U  Prices  Furnished  on  Application, 
p  Special  facilities  for  designing  and 
^      making  tools  for  any  class  of  work. 


1320  St.  L&wrence  Street 


MONTREAL 


y=l=l=T=l=TdbT=i=T=Jl=I=l3=l=I=^ 


Transformers  for  Thawing 
Out  Pipes 

Shipped  Complete  Ready  for  Use 


V"   ^-  v- 


Write  for  Catalogue 


^• 


John  Forma.r\ 


708  B.nd  710  CrcLig  Str 

Montreal,  Que. 


CANADIAN 

ELECTRICAL  NEWS 


AND 


ENGINEERING  JOURNAL 


Vol.  XVI. 


FEBRUARY,  1906 


No.  2. 


Single-Phase  Electrical  Equipment  for  the  Sarnia  Tunnel 


An  arrangement  has  been  made  between  the  St. 
Clair  Tunnel  Company  and  the  Westinghouse  Elec- 
tric &  Manufacturing  Company  for  a  complete  elec- 
trical installation  to  operate  freight  and  passenger 
trains  through  the  tunnel  which  connects  the  American 
and  Canadian  divisions  of  the  Grand  Trunk  Railway 
System.  The  equipment  of  this  line  constitutes  an- 
other victory  for  the  single-phase  alternating  current 
in  heavy  transportation  service  and  evidences  the 
growing  favor  with  which  this  system  is  regarded  by 
progressive  engineers. 

The  plans  and  specifications  were  prepared  by  Mr. 
Bion  J.  Arnold,  ot  Chicago,  whose  pioneer  work  in 
single-phase  alternating-current  traction  is  known  to 


adopted  by  the  New  York,  New  Haven  &  Hartford 
Railway  for  their  terminal  operations  in  New  York. 
Pneumatically  operated  trolleys  of  the  pantagraph 
type  will  collect  the  current  from  the  overhead  trolley 
line  outside  the  tunnel. 

The  Sarnia  tunnel  of  the  St.  Clair  Tunnel  Company 
passes  under  the  St.  Clair  river  and  connects  the 
divisions  of  the  Grand  Trunk  Railway  System  which 
terminate  at  Port  Huron,  Mich.,  and  Sarnia,  Ont. 
The  tunnel  proper  is  6032  feet  long.  A  single  track 
leads  through  the  tunnel,  but  the  approaches  are 
double  track  up  to  a  point  about  300  feet  from  each 
portal.  From  terminal  to  terminal,  a  distance  of 
ig,347  feet  will  be  electrically  equipped. 


Fig. 


-Map  and  Profile  of  St.  Clair  Tunnel. 


all  engineers.  The  work  of  installation  will  be  con- 
ducted under  Mr.  Arnold's  supervision. 

The  proposed  equipment  includes  a  complete  power 
station  containing  boilers,  stokers,  coal  and  ash  hand- 
ling machinery,  feed  pumps,  feed  water  heaters,  con- 
densers, water  supply,  fire  protection  and  heating 
systems,  piping,  electric  crane,  steam  turbine  generat- 
ing units,  engine  driven  exciting  unit,  motor  driven 
exciting  unit,  switchboard,  feeder  and  distributing 
system,  bridge  and  pole  lines  for  catenary  trolley  con- 
struction, overhead  work,  bonding,  transformers  for 
power  and  light,  light  and  power  distributing  systems, 
lightning  protective  apparatus,  arc  and  incandescent 
lamps,  round  house  motors,  motor  diiven  pumps, 
drainage  and  sewer  systems  for  buildings  and  yards, 
and  electric  locomotives. 

There  are  to  be  six  similar  units  designed  to  meet 
the  requirements  of  the  tunnel  service  of  the  Grand 
Trunk  Railway.  The  power  equipment  of  each  unit 
comprises  three  250  h.p.  single-phase,  series-wound 
motors  of  the  same  general  type  as  those  recently 


At  the  present  time  passenger  and  freight  trains 
arriving  from  either  direction  are  hauled  through  the 
tunnel  by  steam  locomotives.  Almost  all  of  the  freight 
trains  must  on  arrival  be  divided,  as  they  are  too 
heavy  for  a  single  locomotive.  The  result  has  been 
that  traffic  is  congested  at  the  terminals  and  the 
entire  service  of  the  system  impaired.  It  is  expected 
that  the  electric  locomotives  will  greatly  relieve  this 
congestion,  as  their  greater  capacity  and  flexibility 
will  eliminate  or  largely  reduce  the  necessity  of  divid- 
ing trains. 

Alternating  current  at  3,000  volts,  25  cycles,  will  be 
delivered  to  the  locomotives.  Outside  the  tunnel  the 
current  will  be  fed  through  a  No.  0000  grooved  trolley 
wire  and  pantagraph  trolley  to  the  locomotive  equip- 
ment. The  trolley  wire  will  be  hung  by  a  catenary 
suspension  from  steel  towers  which  span  the  track  or 
from  bracket  arms  mounted  on  lattice  work  poles  of 
steel. 

Tunnel  operations  are  conspiucous  fields  for  the 
electrical  propulsion  of  heavy  trains  and  the  applica- 
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tion  of  the  single-phase  alternating-current  system  to 
the  St.  Clair  problem  provides  a  most  effective  solution 
of  the  difficulties  encountered.  By  its  adoption  the 
Tunnel  Company  is  enabled  to  utilize  the  safe  and 
simple  catenary  line  construction  rather  than  the 
dangerous  third  rail,  to  eliminate  electrolytic  troubles 
of  every  kind,  and  to  secure  a  close  and  efficient  speed 


Fig.  2. — Cross-Sectional  View  of  Tunnel. 

control  with  economical  starting  and  rapid  acceleration. 
The  system  may  be  readily  applied  to  more  extensive 
operations,  is  suitable  for  light  and  general  power  as 
well  as  for  railway  service,  and  is  more  cheaply  install- 
ed and  more  economically  operated  than  any  other 
electrical  method  so  far  devised. 

THE   ELECTRIC  LOCOMOTIVES. 

The  single-phase  electric  locomotives  to  be  adopted 
will  weigh  approximately  62  tons  and  will  develop  a 
draw-bar  pull  of  25,000  pounds  on  a  2  per  cent,  grade 
at  a  speed  of  10  miles  per  hour.  It  is  of  the  rigid 
frame  type  with  driving  axle  boxes  held  in  the  same 
frame  that  contains  the  draft  gear.  It  will  be  mount- 
ed on  three  pairs  of  driving  wheels  which  will  sustain 
the  entire  weight,  distributed  by  equalizer  bars  similar 
to  those  used  in  steam  locomotive  practice,  will  have 
an  outside  frame  supported  on  semi-elliptical  springs, 
and  will  be  equipped  with  Westinghouse  friction  draft 
gear,  M.C.R.  automatic  couplings,  air  sanding  appar- 
atus, and  bumper  steps,  front  and  back.  The  cab 
will  be  of  sheet  metal  mounted  on  a  framework  of  iron 
which  supports  both  walls  and  roof. 

The  principal  dimensions  will  be  as  follows:  Length 
over  end  sills,  27  ft.  9  in. ;  rigid  wheel  base,  12  ft.; 
width  over  all,  9  ft.  6  in.;  height  from  top  of  rail  to 
top  of  cab,  12  ft.  6  in. ;  diameter  of  driving  wheels,  62  in. 

The  operating  apparatus  will  be  arranged  along  the 
sides  of  the  cab,  leaving  a  free  passage-way  31^  feet 
wide  the  entire  length.  The  cab  will  be  lighted  and 
heated  by  electricity,  arrangement  being  made  to 
screen  the  instrument  lights  while  the  locomotive  is 
running. 

Westinghouse  combination  automatic  and  straight 
air  and  American  driver  brakes  will  be  used.  The  air 
supply  will  be  provided  by  a  two-cylinder  motor-driven 
air  compressor  having,  with  a  5-inch  stroke  and  speed 
of  190  r.  p.  m.,  a  capacity  of  45  cubic  feet  of  air  per 
minute.  Air  reservoirs,  signal  outfits,  whistle,  bell 
with  pneumatic  ringers,  automatic  pump  governor, 
tools,  instruments,  gauges,  headlights,  push  poles  and 


other    details    complete    the    auxiliary  equipment. 

A  motor  will  be  geared  to  each  axle,  giving  each 
unit  an  aggregate  rated  capacity  of  750  h.p.  They 
are  of  the  Westinghouse  single-phase  alternating- 
current,  series-wound,  compensating  type,  whose 
successful  development  was  first  publicly  announced  in 
the  notable  paper  read  by  Mr.  B.  G.  Lamme  before  the 
American  Institute  of  Electrical  Engineers  in  New 
York,  Sept.  26,  1902.  They  are  of  the  same  general 
character  as  the  motors  selected  by  the  New  York, 
New  Haven  &  Hartford  Railroad  Company  for  the 
operation  of  their  line  between  New  Haven  and  New- 
York.  Each  motor  will  weigh  complete  approximately 
14,500  pounds,  the  armature  weighing  approximately 
5,600  pounds. 

The  motor  frame  consists  of  a  steel  cylinder  cast  in 
one  piece  and  enclosed  at  the  end  by  brackets  of  the 
same  material,  which  carry  the  bearings  and  oil 
reservoirs.  The  suspension  noses  and  safety  lugs  form 
a  part  of  the  main  casting.  Seats  for  the  axle  bearings 
are  cast  solid  with  the  frame.  All  bearings  are  of 
phosphor-bronze  lined  with  babbitt  and  are  divided 
into  two  parts.  They  are  of  exceptionally  large 
dimensions,  are  arranged  for  oil  waste  lubrication,  and 
are  provided  with  large  openings  on  the  low  pressure 
side,  giving  a  thorough  lubrication  to  the  entire  bear- 
ing surface.      Oil  is  fed  into  the  reservoirs  through 


F"iG.  ji. — General  Plan  ok  Power  HorsE. 


openings  separate  from  the  waste  pockets  and  there- 
fore reaches  the  waste  from  below  and  is  thoroughly 
filtered  before  entering  the  bearing. 

The  motors  are  swung  between  the  locomotive 
frame  and  the  driving  axles  by  a  flexible  nose  suspen 
sion  from  two  hangers  supported  by  a  truck  transom 
and  passing  through  heavy  lugs  with  helical  springs 
above  and  below  the  lug.  The  motors  are  held  to  the 
axle  by  means  of  caps  which  are  split  at  an  angle  of 
^5  deg.  with  the  perpendicular,  so  that  the  greater 
part  of  the  weight  is  borne  by  solid  projections  from 
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the  motor  frame  which  extend  over  the  axle  rather 
than  by  the  cap  bolts.  Large  openings  above  and 
below  provide  access  to  the  commutator  and  brush 
holders. 

Within  the  cylinder  of  the  motor  frame  there  is  built 
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Fig.  4. — End  Elevation  of  Proposed  Power  House. 

up  a  core  of  soft  steel  punchings,  forming  a  complete 
laminated  field.  The  punchings  are  dovetailed  into  the 
frame  and  clamped  between  end  rings  of  cast  steel. 
The  field  coils  are  wound  with  copper  strap  insulated 
between  turns  and  about  the  coils  by  mica  and  finished 
by  taping  and  dipping,  and  are  impregnated  in  the 
best  grade  of  varnishes,  providing  a  sealed  coil  which 
can  withstand  the  most  severe  internal  heat  and  is 


ing,  thus  eliminating  the  effect  of  armature  re-action 
and  improving  commutation  and  power  factor.  The 
main  coils  can  be  easily  removed  without  disturbing 
the  auxiliary  winding. 

The  armature  cores  are  formed  of  slotted  soft  steel 
punchings  built  up  upon  a  spider  and  keyed  in  place. 
The  spider  is  forced  upon  the  shaft  with  heavy  pressure 
and  secured  by  a  steel  key.  Coils  of  copper  strap  are 
embedded  in  the  slots  and  joined  to  form  a  closed 
multi-circuit  winding  which  is  cross-connected,  like  the 
multi-circuit  winding  of  a  direct-current  generator. 
The  basis  of  the  insulation  is  mica.  A  preventive 
winding  is  connected  between  the  commutator  and 
main  coils,  introducing  a  preventive  action  which  is 
effective  only  when  the  coil  is  passing  under  the  brush. 

During  operation  a  forced  circulation  of  air  supplied 
by  motor-driven  blowers  enters  at  the  rear,  distributes 
itself  thoroughly  throughout  the  motor  and  escapes 
through  the  perforated  cover  over  the  commutator. 
This  system  of  forced  ventilation  of  both  motors  and 
auxiliary  apparatus  forms  one  of  the  most  interesting 
innovations  in  electric  railway  construction.  It  secures 
a  maximum  output  from  a  given  weight  of  material, 
and  a  high  ratio  of  continuous  output  to  the  one-hour 
meter  rating  common  in  railway  practice.  It  also 
prevents  effective  ventilation  while  the  locomotive  is 
not  in  operation,  as  the  blower  may  be  driven  while  the 
locomotive  is  standing  at  the  station  or  at  the  end  of 
the  line.  Motors  ventilated  in  this  manner  are  en- 
closed and  are  thereby  protected  from  internal  damage 
by  dirt  and  water  and  from  mechanical  injury. 

These  motors  are  wound  for  240  volts  and  25  cycles 
per  second  and  have  a  nominal  rating  of  250  h.p.  each, 
on  the  basis  of  usual  electric  railway  practice. 

SYSTEM  OF  CONTROL. 

The  essential  elements  of  the  control  equipment 
include  the  collecting  devices,  the  auto-transformers, 
the  unit  switches,  the  preventive  coils,  the  reverser 
and  master  controllers.  A  multi-unit  system  of  con- 
trol is  provided  with  pneumatically  operated  switches 
and  circuit  breakers,  low  voltage  control  circuit,  and 
other    characteristics    standard     in  Westinghouse 
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practically  indestructible  under  the  usual  conditions  of 
heavy  railway  service. 

In  addition  to  the  main  coils  the  field  carries  a 
neutralizing  winding  which  consists  of  copper  bars 
placed  in  slots  in  the  pole  faces  and  joined  at  the  ends 
by  connectors  of  copper  strap,  so  as  to  form  one  con- 
tinuous winding  which  is  connected  in  series  with  the 
main  field  winding  and  with  the  armature  circuit.  The 
magnetizing  effect  of  this  auxiliary  winding  is  directly 
opposite  to  and  neutralizes  that  of  the  armature  wind- 


practice.  Any  unit  may  be  controlled  from  either  end, 
and  two  or  more  units  may  be  coupled  together  and 
operated  from  a  single  cab  and  by  a  single  crew.  The 
tractive  effort  which  can  be  readily  applied  to  a  single 
train  is  therefore  limited  only  by  the  number  of  units 
available,  and  the  hauling  power  is  limited  only  by  the 
mechanical  strength  of  the  coupling  between  locomo- 
tive and  cars.  A  control  circuit  is  carried  from  one 
unit  to  the  next  by  means  of  connecting  sockets  and 
jumpers  in  the  usual  manner. 
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Speed  control  of  the  driving-  motors  is  secured  by 
variation  of  the  voltage  at  the  motors  obtained  by 
means  of  taps  taken  from  the  winding  of  the  auto- 
transformer  which  receives  current  from  the  trolley  at 
3000  volts  and  reduces  it  to  240  volts  or  lower, 
according  to  the  tap  employed.  These  taps  are 
connected  to  unit  switches  from  which  current  is  led 
through  the  preventive  coils  to  the  motors.  Four  unit 
switches  serve  to  reverse  the  field  of  each  motor. 

The  unit  switches  are  of  standard  Westinghouse 
design  and  are,  in  effect,  pneumatically  operated  circuit 
breakers  of  great  power  and  reliability.  The  mechan- 
ism is  such  that  a  rolling  and  sliding  contact  is 
obtained  when  the  switch  closes  and  opens.  The  arc 
is  broken  at  the  taps,  leaving  the  contact  surfaces 
smooth  and  unscarred.  Each  unit  has  a  magnetic 
blow-out  coil  with  laminated  core.  The  switch 
cylinders  are  controlled  by  magnetically  operated 
valves,  current  for  which  is  obtained  from  a  50-volt 
tap  from  the  auto-transformer.  The  sequence  of 
operation  is  governed  by  the  master  controller  in 
conjunction  with  a  system  of  interlocks  which  prevents 
short  circuit  of  the  stops  between  taps  from  the 
auto-transformer  or  improper  operation  of  the  con- 
trolling mechanism.  At  any  running  point  four 
controlling  switches  are  closed.  Through  the  pre- 
ventive coils  approximately  the  same  amount  of  current 
is  drawn  from  each  of  these  switches  and  the  leads  to 
which  they  are  connected.  To  change  to  a  higher 
voltage  on  the  motors,  the  master  controller  is  moved 
to  the  next  notch,  opening  the  last  switch  of  the  group 
that  is  closed  and  closing  the  switch  next  higher,  with 
the  result  that  the  motor  voltage  is  shifted  up  one 
step.     By  this  arrangement  the  voltage  at  the  motor 


empty  or  heavily  loaded,  operated  in  single  or  multiple 
units,  torque  and  draw-bar  pull  may  be  gradually 
applied  and  the  locomotive  started  without  a  jar. 

COLLECTING  DEVICES  AND  OVERHEAD  CONSTRUCTION. 

Each  locomotive  unit  will  be  equipped  with  a  pneu- 
matically operated  pantagraph  trolley  to  collect  current 
from  the  overhead  lines  outside  the  tunnel  and  through- 
out the  yards.  The  proportions  of  the  pantagraph 
will  be  such  that,  when  extended,  it  will  make  contact 
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with  the  trolley  wire  22  feet  above  the  rail,  and,  when 
closed  down,  the  contact  shoe  will  not  extend  more 
than  18  inches  above  the  roof  of  the  locomotive.  The 
pantagraph  will  have  a  broad  base  and  will  be  con- 
structed of  light  and  stiff  material. 

A  No.  0000  grooved  overhead  trolley  wire  will  be 
suspended  from  a  single  "8  inch,  high  strength, 
double  galvanized,  steel  strand,  messenger  cable  by 
hangers  of  varying  length  in  such  a  manner  that  the 
trolley  wire  will  be  approximately  horizontal  The 
messenger  cables  will  be  swung  from  structural  iron 
bridges  located  throughout  the  yards  and  are  of  suit- 
able length  to  span  the  proper  number  of  tracks. 
There  will  also  be  a  small  section  of  track  equipped 


Fig.  6. —250  H.P.  Single  Phase  Alternating  Ci  rrent  Rah  way  Motor  Moi  nted  on  Axle. 


will  be  completely  under  control  of  the  locomotive 
driver  and  may  be  varied  up  and  down  at  will  without 
opening  more  than  one-quarter  of  the  load  current. 
Small  switches  in  the  circuits  to  the  magnets  of  the 
reversing  switches  will  enable  any  motor  or  combination 
of  motors  to  be  cut  out  without  disturbing  the  others. 

Every  one  of  the  17  controlling  connections  provides 
an  efficient  running  point.  This  number  is  ample  to 
prevent  any  slipping  of  the  driving  wheels  due  to  in- 
crease of  current  from  one  notch  to  another.  Whether 


with  a  trolley  line  swung  by  catenary  suspension  from 
bracket  arms  which  are  supported  on  lattice-work 
poles. 

CIKKENT  SITPLV. 

For  the  operation  of  the  electric  locomotives  a  com- 
plete power  plant  will  be  installed  by  the  St.  Clair 
Tunnel  Company,  including  two  1,25^  k.  w.,  3300 
volts,  3-phase,  25  cycle,  1500  r. p.m.,  rotating  field 
Westinghouse  steam  turbine  units  with  the  necessary 
complement  of  switchboards,  exciters,  lightning  pro- 
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tective  apparatus,  etc.  This  station  will  also  supply 
current  to  light  the  buildings,  yards  and  tunnel,  to 
operate  motor-driven  centrifugal  and  triplex  pumps 
which  drain  the  tunnel  and  approaches  and  operate 
sewage  system,  to  run  motors  in  the  round  house  and 
for  other  purposes. 

OPERATION. 

A  pair  of  the  new  units  will  be  capable  of  hauling  a 
thousand-ton  train  through  the  tunnel  without  division. 
Mechanical  considerations  limit  the  advisable  weight 
of  train  in  the  tunnel  to  these  figures.  Heavier  trains 
can  be  divided  or  sent  through  together  with  loco- 
motives in  front  and  behind.  The  service  requires 
that  each  unit  shall  take  a  train  of  500  tons  through 
the  tunnel  block  from  summit  to  summit  in  15  minutes, 
under  the  following  conditions: 

It  will  be  coupled  to  a  train  on  a  level  track  at  a 
point  1,200  feet  from  the  summit  and  must  accelerate 
it  up  to  a  speed  of  12  miles  per  hour  in  two  minutes, 
at  the  end  of  which  time  it  will  have  reached  the 
summit  of  the  grade  leading  down  into  the  tunnel.  It 
will  then  run  down  a  grade  of  2  per  cent,  to  the  level 
track  in  the  tunnel  at  a  speed  not  exceeding  25  miles 
per  hour,  continue  on  the  practically  level  stretch  under 
the  river,  and  then  draw  the  train  up  a  2  per  cent, 
grade  at  the  rate  of  10  miles  per  hour  to  the  level  track 
beyond  the  tunnel  approach  on  the  other  side.  It 
must  then  gradually  accelerate  the  train  until  a  speed 
of  18  miles  an  hour  is  reached.  Each  unit  must  be 
capable  of  exerting  a  tractive  effort  of  25,000  pounds 
for  a  period  of  5  minutes  in  addition  to  the  energy 
required  to  accelerate  the  train  at  the  starting  point 
and  to  run  with  it  into  the  terminal  yard,  from  which 
point  it  must  immediately  run  back  to  a  position  1,200 
feet  from  the  summit,  couple  to  another  train  and  be 
ready  to  start  through  the  tunnel  in  the  opposite 
direction.  It  must  therefore  make  a  run  of  the 
character  described  every  30  minutes. 

The  contract  for  the  entire  equipment  was  taken  by 
the  Westinghouse  Electric  &  Manufacturing  Company, 
of  Pitisburg,  Pa.,  through  the  Canadian  Westinghouse 
Company,  Limited,  of  Hamilton,  Ont.  A  large  part 
of  the  apparatus  will  be  constructed  in  the  works  of 
Canadian  Company  at  Hamilton,  and  various  West- 
inghouse interests  will  cooperate  to  complete  the  work. 


HIGH-SPEED  TRACTION. 

The  high-speed  tests  on  the  Zossen  experimental 
track  near  Berlin  have  furnished  a  large  amount  of 
valuable  data  concerning  high-speed  traction.  The 
following  deductions  from  the  tests  give  some  sugges- 
tions that  have  not  before  been  made,  and  are  in- 
teresting as  showing  those  features  of  construction  of 
rolling  and  line  that  seem  best  adapted  for  such  roads 
to  Mr.  Charles  A.  Mudge,  formerly  chief  engineer  ot 
the  Allgemeine  Elektricitats  Gesellschaft  :  i.  Keep 
the  car  body  as  near  the  rail  as  possible.  2.  Arrange 
all  heavy  pieces  of  apparatus  so  that  their  centers  of 
gravity  lie  in  the  center  of  the  car,  or  symmetrically 
placed  to  it,  and  as  near  the  earth  as  possible.  3. 
Make  all  apparatus  above  the  car  floor  as  light  as  prac- 
ticable. 4.  Make  the  overhead  trolley  contact  above 
the  car,  in  preference  to  the  side.  5.  Support  the  mo- 
tors flexibly  on  the  axles.  6.  (live  the  front  of  the  car 
a  wedge  shape.  7.  Support  the  car  body  on  the 
truck  frame  at  some  distance  from  the  center  bolt,  and 


allow  it  a  flexibility  at  right  angles  to  the  track,  inde- 
pendently of  the  truck.  8.  Make  the  total  wheel  base 
of  the  truck  of  ample  dimensions,  not  less  than  one- 
fifth  of  the  length  of  the  car.  9.  Build  the  road  as 
straight  as  possible,  and  where  more  than  one  track  is 
used,  space  them  farther  apart  than  is  customary. 
10.  On  curves  make  the  approaches  of  the  elevated 
side  of  the  track  longer. 
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DRY  BATTERIES. 

The  Berlin  Electrical  Manufacturing  Company,  Ber- 
lin, Ont.,  are  introducing  to  the  Canadian  trade  the 
"Best"  dry  battery  for  gas  and  gasoline  engines,  auto- 
mobiles, telephones  and  all  open  circuit  electrical  work. 
They  claim  to  be  the  only  manufacturers  of  dry  bat- 
teries and  flash  lights  in  Canada.  It  is  their  intention 
to    make   only    high-grade    batteries,     to  register 


22  amperes  and  16/10  volts,  and  they  are  back- 
ing up  their  battery  with  the  guarantee  that  it 
is  as  good  if  not  better  than  any  battery  made  in  the 
Ihiited  States. 

The  Berlin  Electrical  Mannfactiuing  Conip;iny  are 
also  manufacturers  of  the  B.  tS;  W.  automatic  time 
switch. 
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We  made  comment  some  months 

Direct  Cvjrrent  „  ...i       •  . 

Tra^nsiT^ission.  upon  the  sixtv  thousand  volt 

direct  current  transmission 
scheme  for  Lyons  and  predicted  that  more  would  be 
heard  upon  this  subject  in  the  near  future.  Quite 
recently  a  scheme  has  been  announced  to  transmit 
power  in  South  Africa  from  Zambesi  to  the  Rand  bv 
means  of  direct  current,  the  distance  between  these 
two  points  being  seven  hundred  miles,  and  it  being 
figured  that  the  delivered  horse  power  would  be  ap- 
proximately twenty  thousand.  An  article  has  recently 
been  published  from  the  very  able  pen  of  Mr.  Frank 
J.  Sprague  covering  in  general  the  question  of  long 
distance  transmission  by  direct  current,  and  dealing 
more  specifically  with  the  Rand  project.  It  is  sur- 
prising to  find,  when  going  into  this  matter,  that  the 
engineers  have  figured  a  line  loss  of  between  thirty 
and  fifty  per  cent.  While  this  is  considerably  in  ex- 
cess of  the  estimated  loss  in  any  alternating  current 
line,  still  it  must  be  considered  that  the  great  distance 
of  seven  hundred  miles  is  contemplated,  and  also  that 
inasmuch  as  water  is  the  source  of  the  power,  this  loss 
will  not  mean  anything  more  than  the  loss  in  capacity 
of  the  machines  at  the  generating  station,  that  is  to 
say,  with  a  fifty  per  cent,  line  loss  the  capacity  of  the 
power  house  will  have  to  be  double  that  of  the  sub- 
station.  Some  years  ago.  before  alternating  current 
transmission  was  recognized,  Mr.  Sprague  points  out 
that  he  presented  a  paper  before  the  Franklin  Institute 
of  Philadelphia  on  power  transmission  and  advocated 
at  that  time  the  use  of  series  wound  direct  current 
generators  connected  in  series  groups,  so  that  a  high 
line  voltage  and  consequent  low  line  drop  could  be  ob- 
tained. As  a  matter  ol  fact  there  are  two  such  plants 
in  successful  operation  in  Europe  to-day,  and  while 
engineers  are  prone  to  state  that  the  direct  current 
scheme  is  not  worth  while,  we  think  that  at  least  the 
idea  should  be  given  some  thought  in  the  future,  in- 
asmuch as  we  now  have  indisputable  evidence  before 
us  that  the  idea  can  be  successfully  carried  out.  Mr. 
Sprague's  paper  is  of  decided  interest  and  he  presents 
various  equations  which  deal  with  the  ratio  of  genera- 
tor to  sub-station  voltage,  line  voltage,  line  loss,  and 
other  perti  nent  features.  His  paper  has,  of  course, 
come  in  for  considerable  criticism  and  it  is  said  that 
several  important  points  have  been  overlooked.  While 
this  is  undoubtedly  true,  it  must  be  remembered  that 
in  dealing  with  a  subject  of  this  kind  a  great  many  as- 
sumptions have  to  be  made,  for  there  are.  as  \et.  no 
experimental  or  practical  tests  with  the  voltages  which 
are  proposed,  and  in  presenting  a  mattei  of  this  kind 
before  the  public  Mr.  Sprague  certainly  deserves  the 
thanks  of  the  profession. 


Members  of  the  .American  Institute  of  Electrical 
Engineers  can  easily  call  to  mind  the  question  of  long 
distance  transmission  by  alternating  current,  presented 
before  that  body  by  Mr.  Ralph  D.  Mershon,  and  will 
remember  that  while  this  engineer  came  in  for  much 
criticism,  still  his  work  was  decidedly  of  a  pioneer 
nature  and  great  praise  was  due  him  for  his  efforts. 
We  have  now  before  us  papers  by  two  verv  prominent 
men,  one  on  long  distance  transmissions  bv  alternating 
current  and  the  other  by  direct  current,  and  it  is  to  be 
hoped  that  other  engineers  will  go  into  these  matters 
with  as  much  thoroughness  as  possible  and  carrv  the 
proposals  a  step  nearer  to  realization.     Direct  currcni 
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transmission  presents  to  the  average  engineer  con- 
ditions which  are  entirely  different  from  anything  with 
which  he  has  come  in  contact,  but  while  he  is  unfamiliar 
with  such  conditions,  the  simplicity  of  direct  current 
work  renders  but  little  study  necessary  to  get  well  in 
touch  with  such  matters.  The  present  limit  in  power 
transmission  is  entirely  a  question  of  insulation,  this 
question  applying  to  the  line  and  not  to  the  apparatus 
in  either  the  generator  station  or  the  sub-station. 
Transformers  can  be  built  without  much  difficulty  for  a 
working  voltage  of  two  hundred  thousand,  but  with 
even  the  potentials  now  in  use,  namely,  sixty  thousand, 
the  insulators  used  on  the  line  have  altogether  too 
small  a  factor  of  safety.  Original  investigation  on  the 
question  of  insulators  for  extremely  high  potentials 
rests  very  much  in  the  hands  ot  the  manufacturing 
companies,  and  the  consulting  engineers  retained  for 
such  purposes,  and  it  is  to  this  source  we  must  look  for 
the  development  of  an  insulator  which  under  average 
atmospheric  conditions  will  prove  satisfactory  with  a 
higher  voltage  than  sixty  thousand.  Insulators  intend- 
ed for  use  at  this  potential  break  down  at  about  ninety 
thousand  under  the  most  severe  laboratory  tests,  and 
it  is  really  doubtful  if  these  tests  are  as  severe  as  the 
conditions  which  will  sometimes  be  encountered  in 
actual  service. 


There  was  installed  some  time 
A  Producer  Gas  Plant,  ago  in  a  Manitoba  city  a  com- 
plete producer  gas  outfit,  which 
is  capable  of  delivering  continuously  two  hundred  and 
fifty  horse  power,  and  tests  which  have  since  been 
made  show  very  good  results.  The  equipment, 
which  is  of  the  suction  type,  consists  of  a  pro- 
ducer, a  scrubber  and  a  receiver,  all  of  which  work  on 
the  generally  known  principles.  The  question  of  fire 
hazard  in  connection  with  producer  gas  systems  has 
attracted  some  attention  in  the  past,  and  it  is  interest- 
ing to  note  that  the  risk  in  the  case  of  the  suction 
system  is  considered  very  much  less  than  the  risk  in 
the  pressure  system.  Where  a  considerable  volume  of 
gas  is  made  and  handled,  and  this  gas  passes  through 
many  pieces  of  apparatus,  there  is  always  the  chance  of 
a  leak,  and  under  the  pressure  system  it  would  follow 
naturally  that  the  gas  would  escape  into  the  room 
through  such  a  leak.  On  the  other  hand,  where  the 
suction  system  is  used,  the  effect  of  a  leak  in  any  piece 
of  apparatus  is  simply  to  admit  air  into  the  equipment 
at  a  point  which  was  not  figured  upon  in  the  plans  and 
specifications,  and  no  damage  results. 

It  seems  to  be  the  general  impression  that  the  pro- 
ducer gas  system  is  a  complicated  equipment  of  pipes, 
valves,  regulators,  and  such  like  machinery,  but  this 
really  is  not  the  case.  The  whole  equipment  is  ex- 
ceedingly simple.  The  producer  can  be  likened  to  an 
ordinary  base  burner  stove  and  is  closed  air  tight  at 
all  points  except  under  the  grate,  the  coal  feeding 
down  through  a  hopper  at  the  top  in  which  there  is  a 
simple  arrangement  to  keep  air  from  entering.  The 
amount  of  air  which  passes  in  through  the  grates  at 
the  bottom  is  not  sufficient  to  make  a  complete  com- 
bustion, and  consequently  large  quantities  of  incan- 
descent gas  pass  off  from  the  coal  at  the  top  and  go 
out  through  a  pipe  located  in  the  upper  part  of  the  pro- 
ducer. This  pipe  conveys  the  gas  to  what  is  called  a 
scrubber,  but  between  the  producer  anil  the  scrubber 


there  is  a  steam  generator  mounted  on  the  pipe  which 
connects  the  two  pieces  of  apparatus  mentioned. 
This  steam  generator  really  consists  of  a  water  jacket 
round  this  pipe,  in  which  water  is  evaporated  by  the 
heat  in  the  gas.  While  the  steam  generator  has  the 
production  of  steam  as  its  prime  object,  it  also  has  a 
secondary  object,  inasmuch  as  it  naturally  removes  a 
good  deal  of  the  heat  from  the  gas  and  allows  it  to  be 
delivered  to  the  scrubber  in  a  condition  which  is  com- 
paratively cool.  The  steam  from  the  steam  generator 
is  delivered  at  the  bottom  of  the  producer  under  the 
grates  and  passes  up  through  the  fire  with  the  air,  the 
steam  having  a  marked  effect  on  the  quality  of  the  gas 
as  it  leaves  the  producer.  The  scrubber  is  a  vertical 
cylinder  of  metal,  filled  with  coke  which  is  subjected  to 
a  constant  spray  of  cold  water.  In  passing  through 
this  wet  coke  the  gas  is  purified  and  cooled  and  will 
naturally  take  up  a  certain  amount  of  moisture.  The 
gas  is  then  passed  into  the  receiver,  the  water  is 
eliminated,  and  cold  dry  gas  goes  to  an  engine  of  the 
ordinary  type.  From  the  above  it  will  be  seen  that  the 
whole  equipment  is  extremely  simple,  and  any  man 
who  has  a  knowledge  of  gas  engines,  and  the  prin- 
ciples of  operation  of  such  machines,  would,  with  very 
little  instruction,  be  entirely  competent  to  take  hold 
of  the  producer  end  and  get  satisfactory  results. 

On  the  equipment  under  consideration,  tests  were 
made  with  two  kinds  of  coal,  namely,  the  lowest  grade 
of  Souris  coal  and  a  good  grade  ot  Anthracite,  the 
the  former  costing  $3  per  ton  and  the  latter  $6.50  per 
ton,  laid  down  at  the  plant.  For  the  Souris  coal  a 
record  of  two  and  one  quarter  pounds  per  horse  power 
per  hour  was  obtained,  while  with  Anthracite  the  figure 
was  slightly  less  than  two  pounds.  This  covered  prac- 
tically the  first  test  runs  made  on  the  equipment,  and  at 
that  time  it  was  considered  quite  possible,  with 
everything  working  in  first  class  shape,  to  make  a  record 
of  one  and  three  quarter  pounds  of  Souris  coal  and 
one  and  one  quarter  for  the  Anthracite.  It  is  inter- 
esting to  note  the  statement  that  with  Anthracite  coal 
only  one  man  was  required  for  the  whole  equipment, 
while  with  the  Souris  coal  two  men  were  required.  In 
connection  with  this  it  must  also  be  considered  that 
the  storage  space  required  by  the  Anthracite  is  less 
than  that  required  by  the  Souris,  and  it  is  taken 
from  this  that  the  actual  cost  of  operating  with  either 
Souris  or  Anthracite  is  the  same.  In  connection  with 
the  first  cost  of  the  equipment,  it  is  stated  that  this 
particular  plant  cost  about  twenty-five  per  cent,  more 
than  an  equipment  of  the  same  power  consisting  of 
boiler  and  engine,  and  therefore  the  fixed  charges  on 
the  producer  plant  would  only  be  a  little  more  than 
twenty-five  per  cent,  greater  than  the  fixed  charges  on 
a  similar  steam  plant.  We  say  a  little  greater  because 
we  believe  that  with  the  gas  producer  plant  a  slightly 
increased  rate  of  depreciation  should  be  allowed.  In 
giving  consideration  to  the  items  of  coal  consumption, 
water  consumption  and  labor,  we  find  that  the  gas 
producer  plant  shows  an  enormous  saving,  and  that 
the  increase  in  the  fixed  charges  is  more  than  offset  by 
the  reduction  in  other  departments.  Producer  gas  equip- 
ments, while  used  for  some  years  on  the  Continent, 
are  comparatively  new  in  Canada  and  the  United  States, 
but  so  far  the  experience  over  here  has  been  similar 
to  that  obtained  in  Europe,  namely,  no  steam  equip- 
ment can  hope  to  compete  with  a  producer  gas  outfit . 
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THE  MARITIME  ELECTRICAL  ASSOCL\TION 


Pursuant  to  notice,  the  reorg-anized  Maritime  Elec- 
trical Association  held  its  first  meeting  in  the  Council 
Chamber  of  the  City  Hall,  Halifax,  N.S.,  on  January 
1 8th. 

Mr.  P.  R.  Colpitt  occupied  the  chair  and  called  the 
meeting  to  order  at  lo  o'clock.  Mr.  C.  L.  Goudge 
was  appointed  secretary  pro  tern,  and  after  reading  the 
minutes  of  preliminary  meetings  Mayor  Mcllreath  was 
introduced  by  the  chairman  and  in  a  few  well  chosen 
words  welcomed  the  visiting  members  of  the  Associa- 
tion to  the  city.  Mr.  F.  A.  Bowman,  of  Sydney, 
replied  in  suitable  terms. 

The  business  of  the  meeting  was  then  proceeded 
with  and  a  committee  was  appointed  to  nominate 
officers  for  the  ensuing  term.  While  this  committee 
was  preparing  its  report  the  secretary  was  fully 
employed  filling  in  applications  for  membership.  Be- 
fore receiving  the  nominating  committee's  report  the 
secretary  read  the  names  of  25  applicants  for  member- 
ship, which  were  duly  balloted  for  and  accepted. 

The  following  officers  were  elected  : 

President,  P.  R.  Colpitt,  city  electrician,  Halifax; 
vice-president,  F.  A.  Bowman,  manager  Eastern 
Telephone  Company,  Sydney;  secretary,  T.N.  Goudge, 
secretary  Nova  Scotia  Telephone  Company,  Halifax. 

Executive  Committee — C.W.  McKee.J.A.  Farquhar, 
J.  H.  Winfield,  P.  A.  Freeman,  Halifax;  A.  F. 
Townsend,  Sydney;  C.  E.  Wadden,  New  Glasgow; 
S.G.  Chambers,  Truro;  W.A.  Winfield,  Charlottetown, 
P.E.I.;  W.  W.  Wells,  St.  John;  C.  W.  Fairweather, 
Moncton;  C.  F.  Brown,  Yarmouth;  E.  L.  Nash, 
Lunenburg. 

AFTERNOON  SESSION. 

The  business  of  the  convention  was  resumed  at 
3  o'clock.  The  Executive  Committee  submitted  the 
following  amendments  to  the  constitution  : 

I  St.  That  Convention  meetings  of  this  Association 
be  held  annually  in  the  summer  season,  time  and  place 
to  be  decided  by  the  Executive  Committee. 

2nd.  That  local  branches  of  this  Association  may 
be  formed  in  any  locality  in  our  jurisdiction  where  five 
or  more  members  can  meet,  subject  to  the  following 
conditions,  viz  :  The  request  for  such  organization 
to  be  forwarded  to  the  general  secretary,  who  will 
submit  the  proposal  to  the  Executive  Committee. 
The  proposal  being  favorably  received,  permission  to 
be  granted  for  such  organization  when  a  sufficient 
number  of  such  local  societies  have  been  organized  ;  a 
schedule  of  dates  of  their  meetings  to  be  printed  and 
forwarded  to  each  member  of  the  parent  body. 

After  some  discussion  the  amendments  were  adopted 
as  read. 

The  balance  of  the  time  was  occupied  in  discussion, 
one  of  the  subjects  being  the  joint  ownership  of  pole 
lines,  the  relative  position  of  different  classes  of  wires 
on  said  poles  and  charges  for  pin  rentals.  The 
discussion  resulted  in  the  appointment  of  a  committee 
to  look  into  the  matter  and  report  at  next  meeting. 
Another  question  discussed  was  the  need  of  an 
inspector  of  interior  wiring  and  whose  duty  it  was  to 
appoint  him. 

Mr.  G.S,  Chambers  said  that  the  town  of  Truro  had 


electric  lights  before  any  other  town  in  the  province. 
They  had  plate  covered  wires  and  wooden  cleats,  and 
the  electric  light  station  supplied  power  for  three 
thousand  lights.  He  had  often  been  much  disturbed 
over  the  inefficiency  of  the  wiring.  About  three  or 
four  years  ago  Mr.  Hamilton  came  up  and  discovered 
the  defects,  and  the  whole  town  was  re-wired. 

The  secretary  reported  a  membership  of  78,  47  of 
whom  were  newly  elected,  and  funds  on  hand  amount- 
ing to  S125. 

Mr.  J.  H.  Winfield,  in  proposing  a  vote  of  thanks  to 
the  Halifax  members  who  had  so  successfully  brought 
the  association  into  new  life,  expressed  regret  that 
the  association  had,  because  of  unforeseen  circum- 
stances, been  compelled  to  remain  inactive  for  a  term 
of  years,  but  he  believed  that  it  had  now  started  on  a 
career  of  considerable  activity  and  usefulness. 

THE  BANOIET. 

In  the  evening  a  complimentary  dinner  was  tendered 
to  the  visiting  members  at  the  Queen's  Hotel.  It  was 
admirably  conducted  and  a  most  enjoyable  affair. 
Mr.  P.  R.  Colpitt,  the  newly-elected  president,  was  in 
the  chair.  He  opened  the  toast  list,  proposing  "The 
King,"  which  was  duly  honored. 

Mr.  J.  C.  Mackintosh,  in  proposing  the  next  toast, 
congratulated  the  members  on  the  interest  shown  in 
the  convention  and  the  excellence  of  the  banquet.  He 
remembered  as  a  boy  seeing  the  first  telegraph  pole 
ever  put  up  in  Halifax,  in  1849,  near  the  Common,  at 
the  celebration  of  the  anniversary  of  the  centenary  of 
Halifax.  Since  then  telegraphing,  cabling,  telephoning 
and  electric  lighting  had  developed  to  a  remarkable 
degree.  He  told  of  the  first  telephone  message'  he 
heard  in  1878  at  the  Western  Union  Telegraph  office, 
which  was  considered  wonderful.  When  he  was  a  boy 
in  the  city  of  Halifax  they  were  just  starting  gas 
lights.  In  heating,  transportation  and  lighting  elec- 
tricity was  the  feature  of  the  present  time.  He 
concluded  his  remarks  with  welcoming  the  visitors 
and  proposed  the  health  of  the  visiting  members  and 
guests. 

Mr.  B.  W.  Chipman  made  an  eloquent  and  interesting 
speech  on  behalf  of  the  guests.  He  was  almost  as  old 
as  Mr.  Mackintosh,  and  he  remembered  the  first 
telegraph  pole,  and  told  of  how  he  was  present  on  an 
ocassion  in  the  country  years  ago  when  an  .American 
gentleman  showed  the  workings  of  the  telegraph 
system  by  using  the  instruments,  and  showing  how 
the  messages  were  received.  He  told  of  the  struggle 
to  form  the  Nova  Scotia  Telt'graph  Company  and  of 
the  success  it  had  since  met  with. 

Mr.  F".  .A.  Bowman  also  responded.  He  thanked 
them  very  kindly  for  the  manner  in  which  they  had 
honored  the  toast.  He  had  the  pleasure  while  driving 
along  the  road  this  season  of  seeing  the  stumps  of  the 
old  poles  placed  for  the  first  .Atlantic  cable.  The  very 
large  gathering  present  was  an  indication  of  the  growth 
of  the  electrical  uidustries  in  the  Maritime  Provinces. 
He  hoped  at  some  future  time  to  have  the  association 
meet  at  Sydney.  Mr.  .\lex.  McKay.  Chatham,  also 
made  a  happy  reply. 

Mr,  p.  A.  Freeman  propos<;d  a  toast  to  the  professors 
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of  our  colleges,  which  was  replied  to  by  Prof.  Sexton, 
DalhoLisie,  who  spoke  of  the  great  progress  of  Canada, 
which  was  now  robbing  the  United  States  of  some  of 
her  best  citizens.  He  referred  to  the  introduction  of 
electricit_v  by  the  Dominion  Coal  Company  in  the  pits. 

Mr.  J.  H.  VVinfield  gracefully  proposed  "Our  Sister 
Societies,"  which  was  replied  to  by  Mr.  Gale,  who  is 
in  Halifax  in  the  interest  of  the  submarine  soundings 
to  be  placed  in  Halifax  Harbor.  He  said  he  was  an 
American  who  had  come  to  this  country  and  had  his 
eyes  opened  with  the  wonderful  progress  of  Canada. 
He  paid  great  tribute  to  the  lighthouse  service  of 
Canada,  which,  he  said,  was  the  most  efficient  in  the 
world.  The  acetylene  gas  buoys  off  the  harbor  were 
the  best  in  the  world,  and  others  were  copying  them. 
Nova  Scotia  was  the  first  to  have  wireless  telegraphy 
on  this  side  of  the  water,  and  now  Canada  was  to  have 
the  submarine  service  which  was  to  be  adopted  by 
England,  Germany  and  other  nations. 

Mr.  B.  W.  Chipman  proposed  the  health  of  the 
president  and  officers,  and  President  Colpitt  reponded. 

The  dinner  committee  consisted  of  Messrs.  James 
Farquhar,  W.  M.  Godsoe  and  J.  A.  Dunn. 

THE  MEMBERSHIP. 

E.  M.  Archibald, chief  electrician  Dominion  Coal  Co. , Sydney  ,N.  S. 
H.  P.  Archibald,  B.A.Sc,  Acadia  College,  WolfviUe,  N.  S. 

C.  H.  Abbott,  R.  E.  T.  Pringle  Co..  St.  John,  N.  B. 

J  -hn  S.  Ackhurst,  Canadian  General  Electric  Co.,  Halifax,  N.S. 

F.  A.  Bowman,  manager  Eastern  Telephone  Co.,  Sydney,  N.  S. 
J.D  Briggs,  supt.  construction  N.  S.  Telephone  Co.,  Wellington, 

\.  S. 

C.  F.   Brown,  supt.   Yarmouth  Amalgamated  Telephone  Co., 

Yarmouth,  N.  S. 
R.  E  Burgess,  B.A.Sc,  Wolfville,  N.  S. 
Harold  Baker,  Nova  S,otia  Telephone  Co.,  Halifax,  N.  S. 

G.  W.  Baker,  supt.  Eastern  Telephone  Co.,  Sydney,  N.  S. 
S.  G.  Chambers,  president  Truro  Electric  Co.,  Truro,  N.  S. 

J.  W.  Crosbv,  manager  Hftlifax  Electric  Tramway  Co.,  Halifax, 
N.  S. 

P.  R.  Colpitt,  city  electrician,  Halifax,  N.  S. 
J.  Daley,  president  Digby  Electric  Co.,  Digby,  N.  S. 
S.  S.  Dickinson,  supt.  Cable  Co.,  Hazel  Hill,  N.  S. 
J.  A.  Dunn,  electrical  contractor,  Halifax,  N.  S. 
J.  T.  Dovey,  John  Starr,  Son  &  Co.,  Halifax,  N.  S. 
L.  Erwin,  manager  Dartmouth  Electric  Co.,  Dartmouth,   N.  S. 
P.  A. Freeman, chief  engineer  Halifax  Tramway  Co., Halifax, N.S. 
Jas.  Farquhar,  electrical  contractor,  Halifax,  N.  S. 
S.  Fenn,  supt.  Direct  Cable  Co.,  Halifax,  N.  S. 
C.  W.  Fairweather,  city  electrician,  Moncton,  N.  B. 
L.C. Gelling, supt.  Nova  Scotia  Telephone  Co.  ,Bridgewater,N.S- 
Jas.  Graham,  construction  engineer  Canadian  General  Electric 
Co  ,  Halifax,  N.  S. 

E.  L.  Gilpin,  Sydney,  N.  S. 

W.  M.  Godsoe,  manager  C. P. R.  Telegraph  Co.,  Halifax,  N.  S. 
W.  S.  Grant,  Nova  Scotia  Telephone  Co.,  Halifax,  N.  S. 

F.  A.  Hamilton, electrician, Commercial  Cable  Co. , Dartmouth, N. S. 
E.  G.  Hoyt,  supt.  Nova  Scotia  Telephone  Co.,  Amherst,  N.  ,S. 

J.  J.  Hamm,  electrical  contractor,  Halifax,  N.  S. 

\V.  \V.  Hoyt,  electrician  Farquhar  Bros.,  Halifax,  N.  S. 

H.  V.  Jameson,  New  Glasgow,  N.  S. 

C".  R.  Kinnear,  Halifax  Tramway  Co.,  Halifax,  N.  S. 

T.  W.  Kelly,  engineer  Halifax  Tramway  Co.,  Halifax,  N.  S. 

G.  W.  Luke,  electrician  Halifax  Tramway  Co.,  Halifax,  N.  S. 
Frank  Lovegreen,  King's  College,  Sydney,  N.  .S. 

J.  C.  Mcintosh,  banker,  Halifax,  N.  S. 

Archibald  Miller,  Government  meter  inspector,  Halifax,  N.  S. 

P.  Mosher,  supt.  Electric  Co.,  Windsor,  N.  S. 

Wm.  A.  McKay,  electrical  contractor,  Sydney  N.  S. 

A.  N.  McKay,  electrical  contractor,  -Sydney,  N.  .S. 

Chas.  W.  McKee,  manager  W.  U.  Telegrajih  Co.,  Halilax,  N.S. 

J.  C.  Mitchell,  N.  S.  Telephone  Co.,  Halifax,  N.  S. 

J.  T.  Murphy,  Canadian  General  Kleclric  Co.,  Halifax.  N.  .S. 

H.  M.  Mitchell,  supt.  Nova  Scotia  Telephone  Co.,  New  Glasgow, 

N.  S. 

J.  L.  McDonald,  Farciuhar  Bros.,  Halifax,  N.  S. 


A.  E   Morrison,  manager  Anglo-American  Telegraph  Co.,  Char- 
lottetovvn,  P.E.I. 

G.  McDonald,  Prince  Edward  Island  Telephone  Co.,  Charlotte- 

town,  P.E.I. 

H.  M.  McDonald,  Nova  Scotia  Telephone  Co.,  Halifax,  N.  S. 
K.  L.  Na-.h,  manager  Electric  Co.,  Lunenburg,  N.  S. 

\\  .  Pickles,  electrician  Dominion  Coal  Co.,  Glace  Bay,  N.  S. 
J.  W.  Piicher,  district  manager  Canadian  General  Electric  Co., 
H.,lifax,  N.  S. 

Geo.  Phillips,  electrici.in  John  .Starr,  Son  &  Co.,  Halifax,  N.S. 
C.  C.  .Starr,  district  manager  Westinghouse  Co.,  Halifax,  N.  .S. 
Henry  Rit-chie,  electrical  contractor.  New  Glasgow,  N.  S. 
E.  H.  Smith,  R.  E.  T.  Pringle  Co.,  St.  John,  N.  B. 
W.  Soper,  electrician  Halifax  Tramway  Co.,  Halifax,  N.  S. 
A.F.  Townsend,  manager  Cape  Breton  Electric  Co. , Sydney, N.S. 
C.   E.   Wadden,  manager  New  Glasgow  Electric  Co.,  New- 
Glasgow,  N.  S. 

J.  II.  Winfield,  gener.il  manager    Nc>va  .Scotia  Telephone  Co., 
Halifax,  N.  S. 

W.  A.  Winfield,  manager  Prince  Edward  Island  Telephone  Co., 

Charlottetown,  P.E.I. 
T.A  \\'right  electrician  Nova  Scotia  Telephone  Co. , Halifax, N.S. 
W.  W.  Wells,  manager  New  Brunswick  Telephone  Co.,  St.  folin, 

N.  B. 

T.  S.  Young,  Canadian  Electrical  News,  Toronto. 

G.  W.  B.iker,  supt.  Eastern  Telephone  Co.,  Sydney,  N.  S. 

G.  A.  Innes,  Nova  Scotia  Telephone  Co.,  Halifax,  N.  S. 

C.  S.  Garroway,  Nova  Scotia  Telephone  Co.,  Halifax,  N.  S. 

C.  B.  Hills,  Halifax,  N.  S. 

C.  .S.  Blanchard,  Nova  Scotia  Telephone  Co.,  Halifax,  N.  S. 
T.N.Goudge, secretary  Nova  Scotia  Telephone  Co. , Halifax, N.S. 
Alex.  McKay,  supt.  of  works,  Chatham,  N.  B. 

G.  F".  Freeman,  manager  Valley  Telephone  Co.,  Middlcton,  N.S. 
M.  Miller,  supt.  construction  Halifax  Tramway  Co., Halifax, .N.S. 

E.  B.  Jack, prof,  civil  engineering  Dalhousie  College, Halifax, N.S. 

F.  H.   Sextcm,  prof,    mining    engineering    Dalhousie  College, 

Halifax,  N.  S. 

D.  Orniston,  engineer,  New  Glasgow,  N.  S. 


ELECTRIC  POWER  EQUIPMENT. 

Mr.  R.S.  Kelsch,  consulting  engineer,  of  Montreal, 
has  purchased  the  entire  electrical  equipment  for 
operating  the  Ogilvie  Flour  Mills  Company's  mills  at 
Fort  William,  Ont.,  and  Winnipeg,  Manitoba.  All  of 
the  Ogilvie  Company's  elevators,  warehouses,  mills, 
barrel  factories,  etc. ,  at  Winnipeg,' will  be  operated 
by  electric  power  after  June  ist,  1966.  -  The  power 
will  be  furnished  by  the  Winnipeg- .General  Power 
Company,  and  at  Fort  William  the  power  will  be 
supplied  from  the  Kaministiquia  Power  Company's 
new  development. 

Contracts  for  the  above  apparatus  amount  to  over 
$75,000  and  are  equally  divided  between  the  Canadian 
General  Electric  Company  and  the  Allis-Chalmers- 
Biillock  Company,  Limited.  They  include  a  i  loo  h.p. 
synchronous  motor,  an  800  h.p.  induction  motor,  250 
h.p.  induction  motor,  switchboards,  transformers  and 
a  large  number  of  induction  motors  ranging  from  5  h.p. 
to  150  h.p.  The  Dominion  Bridge  Company  secured 
the  contract  for  steel  work,  cranes,  etc.,  for  the  new 
motor  rooms  at  Fort  William  and  Winnipeg.  These 
motor  rooms  will  be  strictly  fireproof,  have  marble 
wainscotting  and  terazzo  mosaic  floors. 


The  Sarnia  Street  Railway  Company,  .Sarnia,  Ont.,  have 
elected  the  following  officers  :  President,  J.  D.  Beatly;  vice- 
president,  James  Flintoft  ;  manager  and  secretary,  H.  W.  Mills; 
treasurer,  George  E.  W'adland. 

The  directors  of  the  Guelph  Street  Railwax'  Company  have 
under  consideration  the  extension  of  their  road  to  Hespeler  and 
Puslinch  Lake.  This  would  mean  an  extension  of  about  eleven 
miles,  at  a  probable  cost  of  $150,000. 

The  Grand  Falls  Pow-er  Compan)'  have  deposited  with  the 
Minister  of  Public  Works  at  Ottawa  the  plans  of  dam  ami  olhei- 
works  proposed  to  be  constructed  in  the  .St.  John  river  at  Graml 
I'uUs,  N.B.,  for  the  pm-pose  of  developing  electric  energy. 


THE  CAINADIAIN  ELECTRICAL  NEWS 


February,  1906 


NEW  MANAGER  OF  ALLIS-CHALMERS- 
BULLOCK. 

It  is  officially  announced  that  Mr.  James  A.  Milne, 
who  has  for  a  number  of  years  been  Comptroller  of  the 
Allis-Chalmers  Company,  Milwaukee,  has  accepted  the 
position  of  General  Manger  of  Aliis-Chalmers-Bullock, 
Limited,  Montreal,  Canada,  to  become  effective  on  or 
before  May  ist,  1906. 

Mr.  Milne  is  a  native  of  Canada,  having  been  born  at 
Waterdown,  Ontario,  in  1872.  After  completing  a 
public  school  and  collegiate  course,  he  began  his  busi- 
ness career  at  Toronto  in  1888.  During  the  ensuing 
four  years  he  was  with  Robert  Simpson  &  Company 
and  Wyld,  Grassett  &  Darling,  of  that  place;  but  in 
1892  he  removed  to  Chicago,  entering  the  employ  of 
Carson,  Pirie,  Scott  &  Company.  Subsequently  he 
worked  for  Reid-Murdock  &  Company  and  the  Chicago 
Packing  &  Provision  Company — for  the  latter  as  chief 
accountant.  Then  he  became  associated  with  Jones, 
Caesar  &  Company,  chartered  accountants  of  Chicago 
and  New  York,  and  it  was  this  connection  which 


Mr.  J.  A.  Milne, 

General  Manager  Allis-Ch.almers-Bulloek.  Limited. 


brought  him  into  touch  with  the  Allis-Chalmers 
Company.  In  August,  1901,  he  entered  its  employ,  as 
Chief  Cost  Clerk,  and  one  month  later  was  appointed 
acting  Comptroller,  being  formally  elected  to  that 
position  at  the  meeting  of  the  Board  of  Directors  in 
May,  1902.  Since  the  early  part  of  last  autumn,  Mr. 
Milne  has  been  one  of  the  directors  of  Allis-Chalmers- 
Bullock,  Limited,  and  the  fact  that  he  still  retains 
Canadian  citizenship,  and  is  deeply  attached  to  his 
early  associations,  has  been  an  important  factor  in 
influencing  him  to  heed  a  recall  to  the  Dominion. 

The  AUis-Chalmers-Bullock,  Limited,  of  Montreal, 
is  an  allied  interest  of  the  Allis-Chalmers  Company, 
and  owns  a  large  manufacturing  plant  located  at 
Montreal,  the  direct  management  of  which  will  now 
be  assumed  by  Mr.  Milne. 

The  Canadian  Company  is  conducted  as  an  entirely 
separate  organization,  but,  in  addition  to  its  own 
production,  sells  the  products  of  Allis-Chalmers  Com- 
pany in  the  Dominion  of  Canada. 


The  ratepayers  of  Carberrj',  Man.,  will  this  month  vote  on  a 
by-law  to  provide  funds  to  install  an  electric  light  plant. 


ELECTRICAL  INSPECTION. 

[CoMMlNICATEl>.] 

The  much  talked  of  civic  inspection  of  electric  wiring 
in  Toronto  seems  to  be  dying  a  natural  death  or  at  least 
going  into  the  trance  that  it  assumes  at  each  awaken- 
ing. 

There  are  different  aspects  of  this  question  and  some 
remarks  on  the  situation  may  not  be  out  of  place. 
Electrical  inspection  in  a  large  .city  should  be  carried 
out  jointly  by  the  city  and  the  underwriters  so  that 
they  could  arrive  at  a  mutual  understanding  and  the 
present  "dabbling"  in  the  trade  be  regulated.  The 
city  regulates  our  streets,  our  railway,  our  plumbing 
and  our  buildings,  year  even  scaffolding,  but  electric 
wiring  can  be  done  any  way,  b)'  any  one  and  in  any 
building. 

It  is  not  only  dangerous  but  positively  ridiculous 
that  well  trained  and  experienced  electric  workers 
must  sit  and  twiddle  their  fingers  while  amateurs,  fire- 
men, carpenters,  in  fact  any  self  constituted  electrician 
throws  up  wiring  unmolested.  The  idea  of  merely 
appointing  a  civic  inspector  or  even  20  civic  inspectors 
would  be  futile  to  prevent  this,  but  the  remedy  is 
simple  and  would  cost  the  city  practically  nothing. 
They  do  not  require  to  create  any  new  office  but  simply 
to  regulate  the  work  by  simple  by-laws  and  the  under- 
writers should  be  capable  and  ready  to  see  they  are  not 
disregarded. 

The  L'nderwriters  demand  that  wiring  be  done  in 
accordance  with  the  "National  Code  "  and  so  far  as 
new  buildings  are  concerned  there  is  not  much  to  be 
improved  upon,  but  what  profit  it  if  after  the  com- 
pletion of  same  any  one  is  at  liberty  to  add  defective 
work  thereto  and  say  nothing  about  it  to  any  one. 
Let  the  city  of  Toronto  pass  a  by-law  decreeing  that 
all  electric  work  within  the  city  limits  coniform  to  the 
National  code  of  the  Underwriters  and  make  it  a  mis- 
demeanor if  it  is  not  liyed  up  to. 

We  understand  that  the  executive  committee  of  the 
local  union  of  the  electrical  workers  are  shortly  lo 
petition  the  city  of  Toronto  that  something  he  done  to- 
wards regulating  electric  wiring,  and  that  they  will 
request  the  city  to  extend  the  necessary  authority  to 
the  chief  electrical  inspector  of  the  I'nderwriters  that 
may  be  necessary  to  enable  him  to  enforce  the 
National  code  and  also  stop  promiscuous  electric  work, 
as  well  as  liaviiig  authority  to  enforce  a  standard  for 
the  trade. 


NEW  ELECTRIC  PLANT. 

Foley,  Lock  &  Larson,  wholesale  grocers,  Winnipeg, 
have  just  installed  one  of  the  most  complete  electric 
plants  in  the  mercantile  line  in  the  West.  This  plant 
consists  of  three  100  horse  power  boilers,  manufactur- 
ed by  the  \'ulcan  Iron  Works,  of  Winnipeg  ;  two 
tandem  con>pound  high  speed  engines,  manufactured 
by  A.  L.  Ide  &  Sons,  of  Springfield,  III.  ;  two 
generators,  621^  k.w.  each,  with  direct  connection  to 
34  motors  ranging  from  one  to  30  horse  power.  The 
motors  and  generators  were  made  by  the  Westing- 
house  Electric  Company,  of  Pittsburg,  Penn.  There 
are  five  elevators,  each  having  a  special  motor.  The 
lighting  consists  of  300  16-candle  power  lights  with  i  > 
arc  lights.  The  wiring  and  lighting  was  done  bv  Mr. 
E.S.  Harrison,  of  Winnipeg,  under  the  supervision  of 
their  own  electrical  engineer.  A  sj'stem  of  ventilation 
has  been  installed  which  gives  fresh  air  to  all  floors. 
The  boilers  were  installed  by  Messrs.  Gate  &  Sons,  ot 
Winnipeg,  and  the  engines  by  the  makers. 
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ELECTRIC  LIGHTS  AS  TIME-SIGNALS. 

By  James  Asher. 

It  recently  occurred  to  the  writer  that  the  correct 
time  might  be  correctly  signalled  in  cities  and  towns  in 
such  a  manner  that  the  inmates  of  nearly  all  the  houses 
might  easily  receive  such  signals.  The  method  might 
be  carried  out  as  follows  :  At  nine  o'clock  each  even- 
ing the  attendant  at  the  central  station  might 
momentarily  open  the  switch  of  the  circuit  of  the  arc 
lamps  on  the  streets.  This  would  cause  each  electric 
arc  light  on  the  circuit  to  blink  for  a  moment.  Now, 
supposing  that  the  attendant  at  the  central  station  has 
a  well-regulated  watch,  and  obtains  government  time- 
signals  each  day,  he  would  be  enabled  to  send  time- 
signals  throughout  his  town  with  a  degree  of  accuracy 
and  precision  comparable  to  that  obtained  by  the  use 
of  a  public  time-ball.  One  or  more  arc  lamps  can  be 
seen  from  nearly  every  house  in  our  cities  and  towns, 
hence  nearly  all  the  inhabitants  would  be  enabled  to 
receive  the  correct  time  each  evening,  and  set  their 
watches  and  clocks  accordingly.  Moreover,  nearly 
every  person  in  the  possession  of  a  clock  or  a  watch 
would  be  enabled  to  regulate  his  timekeeper. 

Of-course,  time-signalling  by  means  of  incandescent 
lamps  might  be  done  in  a  similar  manner,  and  with 
still  greater  convenience,  where  houses  are  supplied 
with  current  for  incandescent  lamps  from  a  lighting 
station.  Factories,  department  stores,  and  establish- 
ments of  all  kinds,  might  use  such  signals.  Even 
where  an  establishment  is  not  connected  with  a  central 
station,  time  signals  might  be  given  by  the  local  ten- 
der of  the  dynamo  belonging  to  the  establishment. 

Such  signals  might  also  be  given  on  ships  and  on 
railway  trains  in  which  the  electric  light  is  used. 

In  many  central  stations  more  than  one  electric  cir- 
cuit has  its  origin.  The  tender  of  the  dynamo  would 
open  and  close  one  switch  after  another  in  quick 
succession,  until  all  had  been  momentarily  opened. 
The  inhabitants  would  be  informed  concerning  the 
exact  minute  and  second  at  which  the  lights  on  each 
circuit  would  blink.  For  example,  a  card  in  each  house 
might  state  that  on  circuit  No.  5  the  arc  lamps  would 
blink  at  9  h.  i  m.  15  sec.  in  the  evening. 


ELECTRICITY  IN  FARMING. 

Electricity  has  become  an  important  factor  in  farming 
operations  in  that  part  of  British  Columbia  lying  between 
Vancouver  and  New  Westminster  running  west  to  the 
coast  line,  including  Lulu  Island  at  the  mouth  of  the 
Fraser  river.  The  British  Columbia  Electrical  Railway 
Company  have  greatly  extended  their  lines  and  are 
covering  that  portion  of  the  province  with  a  perfect 
system  of  light  and  power  wires  at  a  cost  of  over 
$5,000.  The  section  around  Burnaby  Lake  has  been 
electrified  and  when  the  ice  in  the  winter  is  strong 
enough  to  permit  skating,  it  will  be  possible  to  engage 
in  that  pastime  under  the  rays  of  electric  lights,  though 
far  removed  from  the  city.  A  line  a  mile  and  a  half 
long  has  been  constructed  north  from  the  Burnaby 
substation  and  extending  for  a  mile  along  the  shore 
of  the  lake.  Along  the  route  of  this  line  are  located 
many  flourishing  farms,  which  will  enjoy  electric  light, 
as  well  as  power  for  the  operation  of  farm  machinery, 
such  as  hay-cutters,  root-crushers,  cream  separators, 
etc.  By  arrangement  with  the  managerr.ent  of  the 
British    Columbia    Electric    Railway    Company,  the 
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farmers  residing  at  some  distance  from  this  new  line 
will  have  branch  lines  constructed  to  their  farms  with- 
out having  to  pay  the  cost  of  connection,  which  in 
some  cases  would  be  considerable.  The  farmers  have 
agreed  to  dig  the  post  holes  and  supply  the  poles  for 
these  branch  lines.  The  Company's  workmen  will 
erect  the  poles  and  string  the  wire.  Another  line  has 
been  extended  from  Burnaby  substation  along  the  inter- 
urban  tram  line  to  the  New  Westminster  city  limits. 
This  will  supply  a  large  number  of  farms  and  suburban 
residences  besides  the  new  municipal  hall  at  Burnaby. 

The  electric  system  on  Lulu  Island  is  to  be  aug- 
mented in  the  near  future  by  the  addition  of  a  line  two 
miles  long,  giving  electrical  connection  to  a  large 
number  of  farms  and  residences  en  route.  It  is  the 
aim  of  the  Electric  Company  to  give  the  advantages  of 
cheap  electric  light  and  power  to  every  farmer  and 
resident  within  reasonable  reach  of  the  company's 
lines. 


COMPETITION  FOR  THE  EDISON  MEDAL. 

The  American  Institute  of  Electrical  Engineers  have 
recently  sent  a  circular  to  institutions  of  learning 
concerning  the  conditions  governing  the  competition 
for  and  award  of  the  Edison  Medal  for  the  year  1906. 

Sufficient  funds  will  be  available  from  the  net  income 
of  the  trust  ^fund,  created  in  1904  to  establish  the 
Edison  Medal,  to  provide  for  the  award  of  the  medal 
for  the  year  1906. 

The  by-laws  provide  that  not  more  than  two  students 
may  compete  in  any  one  year  from  any  one  institution 
of  learning  qualified  to  present  competitors;  that  each 
competing  thesis  or  record  of  research  must  be  the 
work  of  a  single  qualified  student  only;  that  no  student 
may  compete  unless  he  has  graduated  when  not  more 
than  twenty-five  years  of  age  and  received  a  degree 
during  the  year  for  which  the  medal  shall  be  awarded 
in  som^  course  of  study  normally  requiring  not  less 
than  two  years  of  continuous  residence  and  work, 
which  course  of  study  shall  include  the  branch  of 
Electrical  Engineering;  and  that  each  student  shall  be 
separately  presented  through  the  faculty  of  the  particu- 
lar institution  at  which  he  is  a  student  by  means  of  a 
presentation  notice  properly  filled  in. 

The  theses  or  records  of  research  themselves  should 
be  received  by  the  Secretary  of  the  Institute  by 
October  ist. 


E.E.— WHAT  DOES  IT  MEAN? 

There  has  recently  come  to  our  notice  the  bill  head 
of  a  person  doing  business  as  a  wiring  contractor  for 
lighting  and  bells.  This  ambitious  youth  is  an 
employee  of  a  gas  company  and  has  never  had  any 
education  in  electrical  engineering  outside  of  his 
vocation  as  a  gas  employee  and  electrical  contractor 
"on  the  side."  The  affix  "E.E."  may  mean  something 
else  to  him,  but  to  the  electrical  fraternity  it  implies  a 
title  and  that  of  Electrical  Engineer.  It  is  unfortunate 
that  the  use  of  such  titles  is  not  by  some  means 
restricted. 


The  Finch  Electric  Light  &  Mamiracturiuuf  Coiii|iaiiv,  Liniiteil 
has  been  incorporated  with  a  capital  of  $50,000  aiici  head  olVice 
at  Finch,  Ont.  It  is  proposed  to  manufacture  and  deal  in  lumlier 
anil  huildinj^  material  and  install  and  operate  an  electric  lit;litini;' 
plant.  The  directors  include  Messrs.  A.  M.  Smirl,  nnll  ownei-, 
and  Jacob  McQuaig,  carriage  inaiuitacturer,  of  the  To\viislii[i  of 
Finch. 
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Power  Plarvt  Ecor\omics 


At  the  twenty-ninth  regular  meeting-  of  the  Toronto 
Branch  of  the  American  Institute  of  Electrical  Engi- 
neers, held  at  the  Engineers'  Club,  96  King  street  west, 
on  February  gth,  the  subject  for  discussion  was  "Power 
Plant  Economics".  Mr.  R.  G.  Black  abstracted  in  a 
very  able  manner  the  interesting  paper  presented  by 
Mr.  Henry  G.  Stott  before  the  parent  institution,  in 
which  he  considered  the  relative  advantages  ot  the 
reciprocating  steam  engine,  the  steam  turbine  and  the 
gas  engine  and  declared  that  a  gas  engine  plant  in 
combination  with  a  steam  turbine  plant  offers  the  most 
attractive  proposition  for  efficiency  and  reliability  to-day. 
Space  will  not  permit  of  reproducing  the  paper  in  full, 
but  an  abstract  is  "given  below,  accompanied  by  the 
steam-consumption  curve  of  the  reciprocating  engine. 

In  regard  to  this  development  the  author  wishes  to 
direct  attention  to  the  basic  fact  that  in  power  plants 
one  should  not  look  merely  for  increased  efficiency  in 
the  prime  mover,  but  should  also  investigate  and 
analyze  the  entire  plant  from  the  coal  to  the  bus-bars  : 
first,  in  regard  to  efficiency  ;  secondly,  in  regard  to 
the  eff"ect  of  load-factor  upon  investment  ;  and  thirdly, 
the  eff'ect  of  the  first  and  second  upon  thi  total  cost  of 
producing  the  kilowatt  hour,  which  is  the  ultimate 
test  of  the  skill  of  the  designer  and  operator. 

In  Table  i  will  be  found  a  complete  analysis  of  the 
losses  found  in  a  year's  operation  of  what  is  probably 
one  of  the  most  efficient  plants  in  existence  to-day  and, 
therefore,  typical  of  the  present  state  of  the  art. 

TABLE  No.  I. 
Analysis  of  thk  Average  Losses  in  the  Conversion  oi- 
One  Pound  of  Coal  Into  Electricity. 

H.t.u.  %  B.t.ii.  x 

1.  B.t. 11.  per  pound  of  coal  supplied                     '4i.i<^  100.0 

2.  Loss  in  ashes ...  •  3^0  2.4 
*  3.  Loss  to  stack                     ■  .  3212  22.7 

4.  Loss  in  boiler  radiation  and  li  akaffe. . . .  i  131  8.0 

5.  Returned  by  fet'd-\valci-  liuaU-f    441  3.1 

6.  Returned  by  ecouoini/er   ijGo  (>.S 

7.  Loss  in  pipe  radiation   28  0.2 

8.  Delivered  to  circulator    223  1.6 

9.  Delivered  to  feed-piunp   203  1.4 

10.  Loss  in  leakage  and  lii^b-pirs^urc  drips  152  i.i 

11.  Delivered  to  small  auxiliaries    51  0.4 

12.  Heating-     31  0.2 

13.  Loss  in  engine  Iriction   iii  0.8 

14.  Electrical  losses   36  0.3 

15.  Engine  r.'idialit>n  losses   28  0.2 

16.  Rejected  lo  c.uuU  nscr   8524  6ii. i 

17.  To  house'  au\illaries   29  0.2 


I5SS' 
14099 


109.9 
99.6 
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99.6 


Delivered  to  bus-b.ar . 


DISCUSSION   OK  DATA   IN  TABLE  1. 

Item  I.  B.t.u.  per  Pound  of  Coal  Supplied. — The 
thermal  value  of  the  coal  used  is  evidently  of  prime  im- 
portance, as  it  affects  the  cost  efficiency  of  the  entire 
plant.  The  method  of  purchasing  coal  used  in  the 
plant  from  which  this  heat  balance  is  derived  is  that  of 
paying  for  B.t.u.  only,  with  suitable  restrictions  on  the 
maximum  permissible  amount  of  volatile  matter,  ash, 
and  sulphur. 

Item  3.  Loss  to  Stack. — This  is  one  of  the  most  vul- 
nerable points  to  attack,  as  the  loss  of  22.7  per  cent- 
is  very  large.  Recent  investigations  show  that 
promising  results  may  be  obtained  by  the  use  of  more 
scientific  methods  in  the  boiler  room.  In  practically 
all  cases  it  will  be  found  that  this  loss  is  due  almost 
entirely  to  admitting  too  much  air  to  the  combustion 
chamber,  resulting  in  cooling  of  the  furnace.  This 
result  is  usually  produced  by  "  holes  "  in  the  fire  ; 


these  "  holes  may  be  due  to  several  causes,  but  usu- 
ally are  due  to  carelessness  on  the  part  of  the  fireman. 
It  seems  reasonable  to  assume  that  the  22.7  per  cent, 
loss  to  stack  can,  by  scientific  methods  in  the  fire  room, 
be  reduced  to  about  12.7  per  cent,  and  possibly  to  10 
per  cent. 

Item  4. — The  loss  in  boiler  radiation  and  leakage, 
amounting  to  eight  per  cent.,  is  largely  due  to  the  in- 
efficient boiler  setting  of  brick  which,  besides  permit- 
ting radiation,  admits  a  large  amount  of  air  bv  infil- 
tration. This  infiltration  will  increase  with  the 
draught.  The  remedy  for  this  radiation  and  infiltra- 
tion loss  is  evidently  to  use  new  methods  of  boiler  set- 
ting, such  as  an  iron  plate  air-tight  case  enclosing  a 
carbonate  ot  magnesia  lining  outside  the  brickwork. 

Item  5.  Returned  by  Feed-Water  Heater.— The  im- 
portance of  getting  the  feed  water  to  the  maximum 
temperature  obtainable  is  generally  recognized,  and 
would  seem  to  indicate  that  all  auxiliaries  should  te 
steam  driven  so  that  their  exhaust  may  be  utilized  in 
the  feed-water  heater  ;  in  this  way  the  auxiliaries  may 
operate  at  about  80  per  cent,  thermal  efficiency. 

Item  6. — Owing  to  the  difficulty  of  pumping  water 
at  temperatures  above  150  degrees  fahr. ,  when  under 
pressure,  it  becomes  necessary  to  install  economizers 
for  the  purpose  of  increasing  the  feed-water  tempera- 
ture to  200  or  250  degrees  tahr.  .As  this  increase  of 
temperature  is  obtained  from  the  waste  gases  at  no 
expense  for  fuel,  it  only  becomes  necessary  to  con- 
sider the  load-factor,  in  order  to  decide  whether  eco- 
nomizers should  be  installed  or  not.  In  practically  all 
cases  where  the  load  factor  exceeds  25  per  cent,  the 
investment  will  be  justified. 

Item  7.  Loss  in  Pipe  Radiation.-  By  the  use  of  two- 
layer  pipe  covering,  each  layer  being  approximately 
1.5-in.  thick,  and  sections  put  on  in  such  manner  that 
all  joints  are  broken,  the  radiation  losses  have  become 
practically  negligible. 

Items  8  and  9.  Heat  Delivered  to  Circulating  and 
Boiler-Feed  Pumps. — As  these  auxiliaries  may  be 
either  electrically  driven  or  steam  driven  it  is  interest- 
ing to  note  that  the  thermal  efficiency  of  the  electri- 
cally-driven pumps  would  be  equal  to  the  thermal  effi- 
ciency of  the  plant,  multiplied  by  both  the  efficiency  ol 
conversion  from  the  alternating  to  direct  current  and 
by  the  motor  efficiency.  In  this  case,  there  would  be 
a  net  thermal  efficiency  of  10.3  x  0.93  x  0.90  =  8.03 
per  cent.,  whereas  the  thermal  efficiency  of  the  steam- 
driven  auxiliary  discharging  its  exhaust  into  a  feed- 
water  heater  at  atmospheric  pressure  would  ho  ap- 
proximately 87  per  cent. 

Item  13.  Loss  in  Engine  Friction.  -  Recent 
tests  of  a  7,500-h.p.  reciprocating  engine  show  a 
mechanical  efiiciency  of  93.65  per  cent,  at  full  load,  or 
an  engine  friction  of  O.35  per  cent.  As  this  forms  onlv 
0.8  per  cent,  of  the  total  thermal  losses  it  is  relativelv 
unimportant.  Attention  is  called  to  the  method  of 
lubricating  all  the  principal  bearings  by  what  is  known 
as  the  flushing  system,  whereby  a  large  quantity  v^f 
oil  is  put  through  all  the  bearings  by  gravity  feed 
from  elevated  oil  reservoirs  common  to  all  the  units  ; 
after  passing  through  the  bearings  the  oil  i<i  rottu  nod 
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by  gravity  to  oil  filters  in  the  basement  and  then  pump- 
ed up  to  the  reservoir  tanks  again.  About  200  gallons 
per  hour  are  put  through  each  engine,  and  of  this 
quantity  only  about  0.5  per  cent  is  lost.  This  method 
of  oiling  undoubtedly  contributes  to  the  general  result. 

Item  14. — As  large  electrical  generators  can  now  be 
obtained  which  give  from  98  to  98. 5  percent,  efficiency, 
it  would  seem  as  if  the  limit  in  design  had  been  reach- 
ed and  that  hereafter  the  problem  of  design  is  to  be 
merely  one  of  altering  dimensions  to  suit  varying  sizes 
and  speeds.  While  this  is  true  as  far  as  the  efficiency  is 
concerned,  other  problems  are  continually  arising, 
such  as  the  design  of  generators  for  an  overload 
capacity  of  100  per  cent,  to  meet  the  demand  for 
apparatus  capable  of  taking  care  of  great  overloads 
economically  for  short  periods,  corresponding  to  peak 
loads  of  a  railroad  or  lighting  plant. 

Item  16.  Rejected  to  Condenser,  60.  i  percent. — 
This  immediately  introduces  the  thermodynamics  of 
the  steam  engine,  a  subject  so  broad  that  it  will  be 
impossible  to  do  more  than  touch  upon  some  of  the 
most  important  points  in  considering  steam  engine 
efficiency. 

The  efficiency  of  any  heat  engine  can  be  expressed 
Tj-T^ 

by  the  ratio  of  E  =  — ^ — -  where  T,  is    the  absolute 

temperature  of  the  steam  entering  the  engine  and  T^  the 
absolute  temperature  of  the  steam  leaving  the  engine. 
Thus  in  the  engine  house  whose  steam-consumption 
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curve  is  shown  he  rewith,  if  the  initial  pressure  is  17^ 
lbs.  gauge  and  the  vacuum  at  the  low  pressure  exhaust 
nozzle  is  28  in.,  then  the  maximum  thermal  efficiency  is 


33  per  cent.      This  would  be  true  for  any 
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form  of  engine  or  turbine  working  between  the  same 
temperature  limits. 

In  the  curve,  however,  it  is  seen  that  the  point  of 
maximum  economy  shows  a  steam  consumption  of 
approximately  17  lb.  per  kilowatt-hour,  which  is 
equivalent  to  20349  B-t-u.  per  hour.  One  kilowatt- 
hour  is  equal  to  3412  H.t.u.  per  hour,  so  that  the 
actual  efficiency  of  the  steam  engine  and  generator  is 


3  4'  2 

=  '          ^  16.7  per  cent. 

20  349 


As  the  generator  efficiency 


at  this  load   is  approximately  98  per  cent,   the  net 

engine  thermodynamic  efficiency  is  -—3=  17  per  cent. 

o.  98 

The  difference  between  the  theoretical  efficiency  and 
the  actual  is  then  33  -17=16  per  cent.,  of  which  6.35 
per  cent,  has?  already  b^Qq  acCPUnt^cl  for  in  engine 


friction,  so  that  the  balance  of  9.65  per  cent,  is  due  to 
cylinder  condensation,  incomplete  expansion,  and 
radiation. 

As  the  friction  engine  in  a  two-bearing  engine  with 
high-pressure  poppet  valves  and  low-pressure  Corliss 
valves  has  by  careful  design  been  reduced  to  less  than 

6.5  per  cent.,  gain  can  not  be  expected  here,  so  atten- 
tion must  be  centered  on  the  loss  due  to  cylinder 
condensation,  etc.,  amounting  to  9.65  per  cent.,  in 
order  to  effect  any  improvement. 

Superheated  steam  is  the  only  remedy  at  hand  and 
with  it  we  can  probably  effect  an  improvement  of  5  or 
6  per  cent,  by  using  such  a  degree  of  superheat  in  the 
boilers  that  dry  steam  will  be  had  at  the  point  of  cut- 
off in  the  low  pressure  cylinder. 

Any  greater  amount  of  superheat  than  this  will 
merely  result  in  loss  to  the  condenser;  for  it  should  be 
remembered  that  the  cylinder  losses  increase  with  the 
difference  in  temperature  between  the  steam  and 
exhaust  portions  of  the  cycle;  in  other  words,  the 
greater  the  thermal  range  of  temperature  the  greater 
the  condensation  loss.  This  would  seem  to  point  to 
the  use  of  more  cylinders,  but  this  involves  additional 
first  cost  and  friction  as  well  as  more  space  and  higher 
maintenance  charges. 

SUMMARY   OF   ANALYSIS   OF  HEAT  BALANCE. 

The  present  type  of  power  plant  using  reciprocating 
engines  can  be  improved  in  efficiency  as  follows: 

Reduction  of  stack  losses  12'y 

Reduction  in  boiler  radiation  and  leakage.  ■  ■  •  5% 
Reduction  in  engine  losses  by  use  of  superheat  6% 
resulting  in  a  net  increase  of  thermal  efficiency  of  the 
entire  plant  of  4. 14  per  cent.,  and  bringing  up  the  total 
thermal  efficiency  from  10.3  per  cent,  to  14.44  per  cent. 

,     THE  STEAM  TURBINE. 

An  inspection  of  the  steam  turbine  curve,  which 
represents  what  is  probably  the  best  results  obtained 
up  to  date,  shows:  first,  that  the  best  economy  on  dry 
saturated  steam  is  practically  equal  to  that  of  the  re- 
ciprocating engine;  secondly,  that  200  degrees  super- 
heat reduces  the  steam  consumption  13.;;  per  cent. 
But  calculating  the  total  heat  units  in  superheat  from 
H,  =  H +0.48  (t,  -  t,)  the  B.t.u.  per  kilowatt-hour  are 
20.349  fo''  dry  saturated  steam,  whilst  for  200  degrees 
superheat  they  are  19.008  or  a  net  thermal   saving  of 

6.6  per  cent.  The  shape  of  the  economy  curve,  how- 
ever, is  much  flatter  than  that  of  the  reciprocating 
engine,  so  that  the  all-day  efficiency  of  the  turbo  unit 
would  be  considerably  better  than  that  of  the  recipro- 
cating engine,  with  the  other  great  advantage  of  cost- 
ing approximately  33  per  cent,  less  for  the  combined 
steam  motor  and  electric  generator. 

HIGll-l'RESSURI.;    KI'H  Il'KOt  AI  INf.    FNC'.INK    W  ITH    I.OW  -I'KES 
SURIC    Tl'RBlNF   ON    ITS  EXHAUST. 

The  inherent  principles  involved  in  the  design  of  the 
steam  turbine  show  that  it  can  be  expected  to  give  an 
almost  perfect  adiabatic  expansion,  as  there  are  no 
thermal  cycles  of  heating  and  cooling  at  every  stroke 
as  in  the  reciprocating  engine;  there  is  an  almost  ideal 
thermal  drop  from  the  steam  valve  to  the  condenser. 
It  is  also  evident  that  the  expansion  will  be  relatively 
more  nearly  adiabatic  in  the  low-pressure  stage  of  the 
turbine  than  in  the  low-pressure  cylinder  of  the  engine, 
so  that  it  has  been  proposed  that  the  reciprocating 
engine  should  be  run  high-pressure  where  rela(i\ely  it 
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is  more  efficient  than  the  steam  turbine,  utilizing  the 
turbine  for  the  low-pressure  part  of  the  cycle.  In  other 
words,  use  each  where  it  is  most  efficient. 

THE  INTERNAL  COMBUSTION  OR  GAS  ENGINE. 

The  gas  engine  has  probably  developed  more  slowly 
than  any  other  piece  of  modern  apparatus,  as  it  is  now 
thirty  years  since  the  Otto  gas  engine  was  introduced. 
It  is  only  within  the  last  ten  years  that  the  larger  type 
of  engine,  from  500  to  2,000  h.p.  in  size,  has  appeared. 
The  delay  in  bringing  forward  the  most  efficient  motive 
power  known  is  chiefly  due  to  the  difficulty  experienced 
in  developing  an  efficient  and  inexpensive  method  of 
making  gas.  As  far  as  the  production  of  gas  from 
anthracite  and  non-caking  bituminous  coals  is  concerned 
this  problem  has  apparently  been  solved,  but  it  is  still 
in  a  more  or  less  unsolved  condition  for  the  richer 
bituminous  and  semi-bituminous  caking  coals  of  the 
Eastern  States. 

The  following  heat  balance  is  believed  to  represent 
the  best  results  obtained  in  Europe  and  the  United 
States  up  to  date  in  the,  formation  and  utilization  of 
producer  gas. 

Analysis  of  the  Average  Losses  in  the  Conversion  of  One 
Pound  of  Coal  Containing  12,500  B.t.l.  into  Electricity. 

B.  t.  u.      Per  Cent. 


1.  Loss  in  gas  producer  and  auxiliaries....  2500  20. 

2.  Loss  in  cooling' water  in  jackets   2375  19. 

3.  Loss  in  exhaust  gases    3  750  30. 

4.  Loss  in  engine  friction   813  6.5 

5.  Loss  ini  electric  generator   62  0.  5 


6.  Total  losses   9  500  76.0 

7.  Converted  into  electrical  energy   3000  24.0 


1 2  500  100.0 
The  great  objection  to  the  use  of  the  gas  engine  for 
electrical  purposes  has  been:  first,  its  lack  of  uniform 
angular  velocity;  secondly,  its  uncertainty  in  action  and 
high  cost  of  maintenance;  and  thirdly,  its  inability  to 
carry  heavy  overloads.  Recent  developments  have  re- 
moved the  first  and  second  objections;  and  a  period  of 
vigorous  development  has  resulted  in  placing  the  gas 
engine  in  the  front  rank  of  claimants  for  attention  as  a 
prime  mover. 

The  total  investment  for  a  gas-producer  plant,  all 
auxiliaries,  gas  engines,  and  electric  generators,  has 
been  reduced  by  the  elimination  of  the  gas-holding  tank 
to  a  point  where  it  is  now  practically  on  a  par  with  a 
first-class  steam  plant  using  high-grade  reciprocating 
engines. 

Where  natural  gas  or  blast-furnace  gas  can  be  ob- 
tained the  gas  engine  has  out-distanced  all  competitors; 
and  now  that  some  of  our  large  manufacturers  have 
taken  up  in  earnest  the  problem  of  designing  producer- 
gas  plants,  it  is  safe  to  say  that  rapid  developments 
will  result. 

The  records  of  operation  of  several  important  instal- 
lations of  gas  engines  in  power  plants  abroad  and  in 
this  country  seem  to  indicate  that  only  one  important 
objection  can  be  raised  to  this  prime  mover,  and  that 
is  that  its  range  of  economical  load  is  practicall}"  limited 
to  between  50  per  cent,  load  and  full  load.  This  lack 
of  overload  capacity  is  probably  a  fatal  defect  for  the 
ordinary  power  plant,  more  especially  tor  the  average 
railroad  plant  operating  under  a  violently  fluctuating 
load,  unless  protected  by  a  storage-battery  of  compara- 
tively large  capacity. 

NEW   type  of  plant. 

Over  a  year  ago,  while  watching  the  cflect  of  put- 
ting a  large  steam  turbine  having  a  sensitive  governor 


in  multiple  with  reciprocating  engine-driven  units  hav- 
ing sluggish  governors,  it  occurred  to  the  author  that 
here  was  the  solution  of  the  gas-engine  problem  ;  ior 
the  turbine  immediately  proceeded  to  act  like  an  ideal 
storage-battery  ;  that  is,  a  storage-battery  whose  po- 
tential will  not  fall  at  the  moment  of  taking  up  load, 
for  all  the  load  fluctuations  of  the  plant  were  taken  up 
by  the  steam  turbine,  and  the  reciprocating  units  went 
on  carrying  almost  constant  load,  whilst  the  turbine 
load  fluctuated  between  o  and  8000  k.w.  in  periods  of 
less  than  10  seconds. 

The  combination  of  gas  engines  and  steam  turbines 
in  a  single  plant  off"ers  possibilities  of  improved  effi- 
ciency whilst  at  the  same  time  removing  the  only  valid 
objection  to  the  gas  engine. 

A  steam-turbine  unit  can  easily  be  designed  to  take 
care  of  100  per  cent,  overload  for  a  few  seconds  ;  and 
as  the  load  fluctuations  in  any  plant  will  probably  not 
average  more  than  25  with  a  maximum  of  50  for 
a  few  seconds,  it  would  seem  that  if  a  plant  were  de- 
signed to  operate  normally  with  50'  of  its  capacity  in 
gas  engines  and  50  .  in  steam  turbines,  any  fluctua- 
tions of  load  likely  to  arise  in  practice  could  be  taken 
care  of. 

We  have  seen  that  the  thermal  losses  in  the  gas- 
engine  jacket- water  amounted  to  approximately  19"^  , 
and  as  the  water  is  discharged  at  a  temperature  above 
100  it  can  be  used  to  advantage  for  boiler  feed. 

The  jacket-water  necessarj*  for  an  internal  combus- 
tion engine  will  probably  be  about  40  lb.  per  kilowatt- 
hour,  assuming  that  the  jacket-water  enters  at  50° 
fahr. ;  then  the  discharge  temperature  will  be 

iQ  X  12500  ,  -  , 

;o  +  —  —  =  10Q.4  fahr. 

40  X  100 

.\s  the  steam  turbine  will  require  only  about  15  lb. 
per  kilowatt-hour,  including  auxiliaries,  it  is  evident 
that  only  37.5°  .  of  this  heat  or  7.1'/^  of  the  jacket- 
water  loss  can  be  utilized.  The  other  loss  in  the  ex- 
haust gases  of  30°  ^  can  be  utilized  either  in  econo- 
mizers or  directly  in  boilers  or  superheaters. 

Thus  by  utilizing  the  waste  heat  in  the  gas  engines 
for  the  purpose  of  assisting  to  make  steam  for  the  tur- 
bines, there  can  be  saved  approximately  37'  ^  of  the 
total  heat  lost  in  the  gas  engine. 

In  the  summary  of  analysis  of  heat  balance  it  was 
shown  that  one  can  reasonably  expect  to  bring  the 
reciprocating  engine  plant  up  to  a  maximum  total 
thermal  efficiency  of  14.44  O""  possibly  with  steam 
turbines  using  superheat,  to  15  . 

SIMMAKV. 

1.  The  present  type  of  steam-power  plant  can  be 
improved  in  efficiency  about  25  per  cent,  by  the  use  of 
more  scientific  methods  in  the  boiler  room,  b\  the  use 
ot  superheat,  and  by  running  the  present  types  of 
reciprocating  engines  high  pressure,  and  adding  a 
steam  turbine  in  the  exhaust  between  the  engine  and 
the  condenser.  At  the  same  time  the  output  of  the 
plant  can  be  increased  to  double  its  present  capacity  at 
a  comparatively  small  cost  lor  turbines  and  boilers. 

2.  The  steam-turbine  plant  has  an  inherent  economy 
20  per  cent,  better  than  the  best  type  of  reciprf»ca(ing- 
engine  plant,  not  so  much  due  to  its  higher  thermal 
efficiency  as  to  a  variety  of  causes. 

3.  .\n  internal  combustion-engine  plant  in  combina- 
tion with  a  steam-turbine  plant  ofl'ers  the  most  attract- 
ive proposition  for  efliciency  and  reliability  to-day, with 
the  possibility  of  producing  the  kilow.itt-hour  for  less 
than  one  half  its  present  cost. 
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1    QUESTIONS  AND  ANSWERS  § 

o  o 
0000000000000000000000000000000000000000 

GENERAL  RULES  TO  BE  OBSERVED  BY  CORRESPONDENTS : 

1,  All  enquiries  will  be  answered  in  the  order  received,  unless  special  circum- 

staces  warrant  other  action. 

2,  Questions  to  be  answered  in  any  specified  issue  should  be  in  our  hands  by 

the  close  of  the  moth  preceding  publication. 

3,  Questions  should  be  confined  to  subjects  of  general  interest.    Those  pertain- 

ing to  the  relative  value  of  different  makes  of  apparatus,  or  which  for  in- 
telligent treatment  should  be  placed  in  the  hands  of  a  consulting  engineer, 
cannot  be  considered  in  this  department. 

4,  To  avoid  tiouble  and  unnecessary  delay,  correspondents  should  state  their 

questions  clearly,  so  that  there  can  be  no  possible  doubt  as  to  the  infor- 
mation required. 

^.    In  all  cases  the  names  of  our  correspondents  will  be  treated  confidentially. 

QuES.  No.  I. — Is  the  use  of  the  word  "inerta"  as 
made  in  the  answer  to  question  No.  i  of  your  Dec- 
ember issue,  correct  ?  According  to  our  understanding 
this  word  is  not  a  proper  one,  as  "inertia"  never  tends 
to  keep  up  speed. 

Ans. — Replying  to  the  above  question  we  beg  to 
quote  the  following  definitions  taken  from  the  Standard 
Dictionary.  "Inertia" — that  property  of  matter  by 
virtue  of  which  it  persists  in  its  state  of  rest  or  of 
uniform  motion  in  a  straight  line,  unless  some  force 
changes  that  state.  "Momentum" — that  which  makes 
a  moving  body  hard  to  stop.  Words  given  as 
synonyms  of  momentum  are  inertia  and  impetus.  From 
the  above  you  will  see  that  our  use  of  the  word 
"inertia"  is  entirely  correct.  It  might  be  said  that 
momentum  is  that  portion  of  the  property  of  inertia 
applying  to  bodies  in  motion  and  being  stopped,  but 
this  is  as  far  as  the  meaning  goes.  Inertia  hais  entirely 
the  same  meaning,  but  will  also  apply  to  a  body  at 
rest  or  a  moving  body  the  speed  of  which  is  being 
accelerated. 


QuES.  No.  2. — Please  explain  in  your  Question  and 
Answer  Department  how  to  magnetize  a  permanent 
magnet,  and  if  same  be  broken  could  it  be  welded  and 
magnetized  properly  ?  A  magnet  two  pounds  weight, 
"  horse  shoe,"  what  should  it  be  able  to  lift.^ 

Ans. — A  permanent  magnet  can  be  magnetized  by 
winding  a  coil  of  wire  around  it,  and  passing  a  current 
through  this  wire,  or  if  one  pole  be  touched  and  held 
against  the  pole  of  a  running  motor,  or  generator,  the 
magnetization  will  also  take  place.  To  get  the  best 
effects  in  the  first  case,  the  direction  of  the  current  in 
the  coil  of  wire  should  be  such  as  to  make  the  old 
polarity  of  the  permanent  magnet  stronger  in  preference 
to  neutralizing  the  old  polarity  and  establishing  an 
opposite  one  in  its  place.  If  a  permanent  magnet 
should  become  broken  the  two  broken  pieces  will  each 
be  magnets  by  themselves,  each  having  a  north  and 
south  pole.  While  these  two  magnets  could  be  welded 
together,  and  while  the  whole  would  unquestionably 
have  magnetic  strength  after  the  welding  was  com- 
plete and  the  iron  had  been  remagnetized,  we  doubt 
very  much  if  the  welding  could  be  done  sufficiently  well 
to  make  the  magnet  as  strong  as  it  could  be  made 
before  the  break  occurred.  Your  question  as  to  what 
a  two  pound  horse  shoe  magnet  should  lift  is  impos- 
sible to  answer,  as  considerable  data  is  required  to 
determine  such  matters.  We  would  want  an  absolute- 
ly accurate  sketch  of  the  magnet,  showing  its  shape 
and  cross  section  at  all  points,  and  the  same  informa- 
tion would  be  required  of  the  keeper.  Then  we  would 
want  to  know  the  nature  of  the  metal  from  which  both 
the  magnet  and  the  keeper  were  made.     If  this  be  a 


permanent  magnet  to  which  you  refer  we  could  not 
give  you  any  information  whatever,  for  we  could  not 
tell  the  condition  of  the  magnet.  If,  however,  the 
magnet  is  an  electro-magnet,  i.e.,  made  of  soft  iron 
and  magnetized  by  a  coil  of  wire  wound  around  the 
metal,  we  would  want  to  know  the  size  and  shape  of 
the  coil  or  coils,  the  size  of  the  wire  used  and  the  num- 
ber of  turns.  With  information  as  required  above  we 
would  be  able  to  tell  you  what  the  magnet  should  lift, 
and  if  you  can  prepare  such  information,  and  send  it 
to  us,  we  will  be  glad  to  answer  your  question  further. 

QuES.  No.  3. — Please  explain  with  connections  a 
motor  generator  set  known  as  a  booster  or  equalizer, 
used  on  a  three-wire  direct  current  lighting  system  ? 

Ans. — A  balancer  set  is  used  where  the  main 
generators  are  250  volts  and  it  is  desired  to  operate 
no  volt  lamps  on  a  three  wire  system,  the  object  of 
the  balancer  set  being  to  provide  the  middle  wire.  As 
used,  the  balancer  set  consists  of  two  shunt  wound 
motors  mounted  on  a  common  bed  plate  and  coupled 
together.  The  armatures  are  connected  in  series,  the 
outside  points  being  connected  to  the  outside  wires, 
across  which  there  is  a  potential  of  250  volts,  and  the 
middle  wire  is  taken  out  from  a  point  between  the  two 
armatures.  While  the  field  of  each  motor  is  some- 
times connected  across  the  armature  of  that  motor, 
better  results  can  be  obtained  with  the  connections 
shown  in  the  diagram,  that  is  to  say,  with  the  field  of 

I  <A>  

<  \  z  5  >  <  '    s  > 
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motor  A  connected  across  motor  B  and  the  field  of  B 
connected  across  A.  Were  it  not  for  this  balancer  set 
the  lamps  on  one  side  of  the  system  would  be  bright 
while  the  other  side  would  be  dull,  providing  the  num- 
ber of  lamps  on  one  side  were  less  than  that  on  the 
other,  and  it  is  the  function  of  the  balancer  set  to 
neutralize  this  unequal  condition.  Suppose  that  there 
are  100  more  amperes  on  side  A  than  on  side  B.  Under 
such  conditions  the  motor  marked  B  will  act  as  a 
motor  and  will  take  50  amperes  from  side  B  and  deliver 
this  energy  in  the  form  of  mechanical  motion  to  the 
motor  marked  A,  which  will  act  as  a  generator  and  will 
deliver  50  amperes  to  side  A,  thus  equalizing  the  un- 
balanced condition,  the  action  practically  taking  50 
amperes  off  one  side  and  putting  it  on  the  other.  The 
reason  for  cross-connecting  the  fields  is  as  follows  : 
You  know  that  when  the  field  of  a  generator  is 
strengthened  the  voltage  is  raised,  and  you  also 
know  that  when  the  field  of  a  motor  is  weakened 
the  speed  is  raised.      Now   let  us  go  back  to  the 
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condition  above  mentioned.  Side  A  has  100  more 
amperes  than  B,  hence  the  voltage  across  A  will 
tend  to  be  less  than  that  across  B.  Now  the  field 
of  motor  B  is  connected  across  side  A  and  as  this  is 
the  low  side  the  B  motor  speeds  up,  driving  the  ma- 
chine A  at  a  higher  speed,  which  will  naturally  tend  to 
increase  its  voltage.  Now  the  voltage  across  B  is 
high  and  the  field  of  motor  A  is  connected  across  this 
side  and  therefore  this  field  is  strengthened,  tending  to 
still  further  increase  the  voltage  given  by  machine  A. 
In  this  way  the  machines  act  automatically  and  up  to 
their  capacity  will  keep  a  very  fair  balance  between  the 
two  sides  of  the  system.  A  rheostat  is  connected  in 
the  field  of  each  motor,  so  that  they  may  be  properly 
adjusted  when  in  service.  Sometimes  the  motors  are 
compound  wound,  the  percentage  of  the  series  field 
being  kept  very  small.  It  is  often  a  question  whether 
or  not  the  compound  winding  has  any  advantage  over 
the  shunt. 

QuES.  No.  4. — Would  you  kindly  tell  me  what  is  the 
co-efiicient  of  cog-wheel  friction  ;  in  other  words,  what 
percentage  of  the  pressure  upon  the  cogs  is  required  to 
overcome  the  friction  ? 

Ans. — We  must  first  presume  in  answering  the  above 
question  that  the  cog  wheels  are  of  the  plain  toothed 
or  spur  type.  The  only  data  which  is  availaole  upon 
this  question  refers  to  perfectly  cut  gears,  properly 
lubricated,  in  perfect  condition,  properly  meshed  and 
supported  in  good  bearings,  and  when  these  conditions 
are  fulfilled  the  tests  can  be  taken  as  correct.  Vou  will 
appreciate  that  a  gear  is  not  very  long  in  service  before 
practically  all  these  conditions  change,  and  then  the 
friction  increases  greatly.  An  extensive  series  of  ex- 
periments was  made  some  years  ago  by  Mr.  Wilfred 
Lewis,  and  he  has  stated  that  when  spur  gearing  fills 
the  conditions  named  above  the  efficiency  is  90/^ 
at  a  velocity  of  three  feet  per  minute  at  the  pitch  line, 
and  983^%  with  a  velocity  of  200  feet  per  minute.  It 
was  found  that  these  figures  varied  but  little,  so  long 
as  the  gears  were  in  proper  shape,  but  that  just  as  soon 
as  lubrication  became  poor,  or  the  wheels  shifted  their 
positions  and  cutting  commenced,  the  loss  became  very 
much  greater.  Referring  to  the  ordinary  bevel  gears 
used  chiefly  in  hydraulic  work,  we  would  estimate  that 
with  wheels  in  good  average  condition,  and  having  a 
ratio  of  two  to  one,  the  loss  would  be  about  20%. 
These  figures  of  course  apply  to  the  gears  when  operat- 
ing at  rated  speed  under  normal  load. 

NEW  POWER  STATION. 

The  Provincial  Light,  Heat  &  Power  Company  will 
construct  a  new  power  house  at  Montreal  to  develop 
their  water  power,  situated  on  the  Soulanges  Canal 
near  Cedar  Rapids.  The  new  power  plant  will 
generate  power  for  transmission  to  Montreal,  and  the 
entire  output  will  be  absorbed  by  the  Montreal  Light, 
Heat  &  Power  Company.  The  capacity  of  this  devel- 
opment will  be  12,000  k.w.  normal  rating  and  all 
apparatus  will  have  a  large  margin  of  overload  capa- 
city. 

The  specifications  for  the  electrical  (jquipment  are 
being  prepared  by  Mr.  R.  S.  Kelsch,  consulting  en- 
gineer, Montreal,  and  will  call  for  four  3000  k.w.  60- 
cycle,  3-phase,  4000-voU,  V-connected,  iSo  r.p.m. 
generators  ;  two  150  k.w.,  125-volt,  direct 
current     generators      for      exciters  ;      24    -  1000 


k.w.  44000-volt  60-cycle  transformers,  together  with 
the  necessary  switchboards  for  power  house  and  sub- 
station. 

It  is  expected  that  this  power  will  be  ready  for 
delivery  in  Montreal  October  ist,  next,  and  its  addition 
to  the  Montreal  Light,  Heat  &  Power  Company's 
source  of  power  supply  will  make  the  company's 
system  the  most  reliable  on  this  Continent. 
The  general  plans  for  the  re-organization  for  the 
Montreal  Light,  Heat  &  Power  Company's  system, 
which  are  being  carried  out,  contemplate  interconnect- 
ing all  steam  and  water  power  plants  by  means 
of  underground  cables  at  12000  volts  pressure, 
so  that  the  failure  of  the  power  supply  from  any  one  of 
the  six  sources  would  not  cause  an  interruption  to 
the  company's  service. 

THE  TORONTO  RAILWAY  COMPANY. 

At  the  annual  meeting  of  the  Toronto  Railway 
Company  held  on  February  7th,  the  following  compar- 
ative statement  was  presented  : 

Gross  earnings,  1905,  $2,747,324.58:  1904,82,444.- 
534.24;  increase,  $302,790.34.  Operating  expenses, 
1905,  $1,560,437.42;  1904,  $1,424,179.54;  increase, 
$136,257.88.  Net  earnings,  1905,  $1,186,887.16; 
1904,  $1 ,020,354.70;  increase,  $166,532.46.  Passen- 
gers carried,  1905,  67,881,688;  1904,  60,127,460; 
increase,  7,754.228. 

The  company  paid  into  the  city  treasury  during  the 
year  a  total  of  $405,638.89,  being  $292,706  as  per- 
centage of  earnings.  $79,996.94  on  account  of  pave- 
ment charges,  and  $32,935.23  for  taxes. 

The  old  board  of  directors  was  re-elected. 

According  to  the  annual  statement,  the  capital  ex. 
penditure  during  the  past  year  amounted  to  $507,493.- 
79,  the  principal  items  of  which  are  as  follows  :  The 
completion  of  the  sub-station  and  storage  batterv 
buildings,  with  plant  and  equipment,  on  Vonge  street, 
north  of  Davenport  Road;  plant  and  equipment  of  sub- 
station at  the  corner  of  Front  and  Frederick  streets; 
the  purchase  and  laying  of  the  underground  conduit 
and  power  cables  connecting  the  power  house  with  the 
Vonge  street  sub-station;  the  construction  of  a  number 
of  40-foot,  double-truck,  convertible  cars,  which  have 
been  put  in  operation  ;  others  are  now  in  course  of 
completion  ;  motor  equipments  have  been  purchased 
for  the  new  rolling  stock;  the  equipment  of  over  100 
cars  with  air  brakes,  and  the  installation  of  compressor 
plants  in  each  of  the  car  houses  for  charging  brakes. 

The  large  expenditures  made  in  connection  with 
storage  batteries  have  been  required  by  the  increased 
traffic  of  the  company  during  the  rush  hours  of  the  dav, 
and  have  already  proved  a  great  economy  in  the  opera- 
tion of  the  service.  When  the  line  is  operated  bv 
power  from  Niagara  Falls  even  greater  advantages 
may  be  expected. 

The  City  of  Edmonton.  .A.lta.,  is  incre,-\!.iiii;  the  numl>er  of  arc 
lights.  This  will  make  Edmonton  one  of  the  l>est  lii^hted  ciiies 
in  the  West. 

The  West  Kootenay  Power  and  Light  Company,  of  KossUnd* 
B.C.,  are  appl\ing  to  the  Legislature  of  British  Columbia  for 
permission  to  distribute  electric  power  in  the  Vale  district.  The 
application  is  being  opposed  by  the  Cascade  Water,  Power  and 
Light  Company,  on  the  ground  that  the  granting  of  such  a  fr.:n- 
cliisc  would  destroy  their  property  and  annul  their  nghts.  The 
i|ueslions  iiivolvod  arc  of  l  Onsidoi  aMo  importanv-o  to  the  district 
alVoctod. 
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ENGINE  TESTS. 

An  interesting  official  fifteen-hour  test  of  one  of  the 
nine  twin  vertical-horizontal  Reynolds  Corliss  engines, 
cylinders  42"  and  86"  x  60",  which  have  been  in  opera- 
tion at  the  59th  Street  Station  of  the  Interborough 
Rapid  Transit  Company,  New  York  city,  since  1902, 
was  concluded  December  15th.  The  tests  were  con- 
ducted by  the  Interborough  Rapid  Transit  Company 
and  representatives  of  the  Allis-Chalmers  Company  as 
a  final  determination  of  the  fulfillment  of  the  builder's 
guarantee  and  formally  provided  for  in  the  original 
contracts. 

The  following  data  gives  a  synopsis  of  the  completed 
tests  : 

As  per  agreement,  on  account  of  the  impossibility  of 
keeping  a  constant  load,  the  power  was  determined  by 
the  readings  of  tested  integrating  wattmeters.  These 
readings  were  reduced  to  I.H.P  by  running  the  gen- 
erator as  a  synchronous  motor,  adding  the  electrical 
input  to  the  switchboard  readings  when  developing 
power,  to  obtain  the  power  exerted  by  the  engine. 

The  result  of  the  test  so  made,  under  conditions  ap- 
proximately the  contract  requirements  of  7500  h.p. ,  75 
r.p.m.,  17s  lbs.  steam  pressure  and  26"  vacuum,  was  a 
consumption  of  11.96  lbs.  of  dry  saturated  steam  per 
I.H.P.  hour,  or  well  within  the  guarantee  of  12.25  't)s. 
The  steam  consumption  per  k.w.  hour  at  the  s'vitch- 
board  was  17.34  1^)^. 

Duration   15  hours. 

Load   5079.2  k.w. 

Friction  and  generator  losses  4i7-3  k.w.  =559.41  h.p. 

Total  load   5496.5  k.w. 

I.  H.  P   7365.3  h.p. 

R.  P.  H   75.02 

Steam  pressure   175. 1 8  lbs. 

R.  H.  receiver   19.1  lbs. 

L.  H.  receiver   19-27  lbs. 

Vacuum   26.02  lbs.  (actual) 

Temp,  injection  water   42.36  deg. 

"     R.  H.  discharge   74.05  deg'. 

"     L.  H.        "   77-38  deg. 

Barometer    30.50  lbs. 

Water  per  hour   89.906  lbs. 

Drips  per  hour   512  lbs. 

Leakaere  per  hour  (boiler)   ••47o  lbs. 

Boiler  level  correction   60  lbs. 

Net  water  per  hour   87.864  lbs. 

Quality  of  steam   100.28% 

Dry  steam  per  hour   88.110  lbs. 

Dry  steam  perK.W.  H  '*7-34  'bs. 

Dry  steam  per  I. H. P   u. 96  lbs. 

The  final  results  allow  for  boiler  leakage,  which  was 
determined  by  a  separate  test  of  24  hours  duration. 
The  steam  was  very  slightly  superheated  during  the 
test,  as  being  easier  to  make  allowance  for  than  wet 
steam,  and  a  correction  was  made  to  reduce  the  super- 
heated steam  to  equivalent  dry  saturated  steam. 

The  vacuum  was  carried  at  26.02 ",  or  as  near  the  con- 
tract requirement  as  possible,  but  the  barometer  stood 
at  30.50".  The  vacuum  was,  therefore,  equivalent  to 
only  25.52"  referred  to  30"  barometer  ;  no  correction 
was  made,  however,  as  none  were  provided  for  in  the 
contract.  Other  tests  at  varying  vacua  show  that  if 
the  vacuum  had  been  carried  enough  higher  to  corres- 
pond to  26"  vacuum  when  referred  to  30"  barometer, 
the  steam  consumption  would  have  been  about  0.09 
lbs.  better,  or  11.87  P^''  I  -H  -P-  hour  instead  of  the 
official  figure  of  11.96  lbs. 


It  is  probable  that  the  Blindman  Power  Company  will  be 
granted  an  electric  light  franchise  at  Lacombe,  .Mta.  They 
ask  the  privilege  of  using  the  streets  for  a  term  of  twenty-five 
years  and  stipulate  that  the  town  shall  contract  for  not  less  than 
six  arc  lights  for  a  term  of  ten  years  at  $75  per  light  per  annum. 
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AMENDMENTS  TO  ENGINEERS'  BILL. 

The  Central  Committee  of  the  Stationary  Engineers 
of  Ontario  have  decided  upon  the  following  amend- 
ments to  the  preseiit/ Ontario  Act  relating  to  stationary 
engineers : 

An  amendment  to  an  Act  respecting  Stationary 
Engineers,  Victoria  54,  Chapter  141,  Revised  Statues, 
1897,  Chapter  31,  Annual  1891. 

By  and  with  the  consent  of  the  Lieut. -Governor-in- 
Council,  and  by  and  with  the  advice  and  consent  of  the 
Legislative  Assembly  of  the  Province  of  Ontario,  be  it 
enacted  that  this  Act  be  amended  by  expunging  all  of 
it  up  to  the  words  "casting  vote  '  in  section  13  thereof, 
and  the  following  be  inserted  in  lieu  thereof : 

1.  The  Lieut. -Governor-in-Council  appoint  a  board 

consisting  of  a  chairman  and  members  for  the 

purpose  of  examining  applicants  and  granting  of 
certificates  to  all  persons  operating  steam  boilers  of  50 
horse-power  or  over. 

2.  It  shall  be  unlawful  for  any  person  to  operate 
any  boiler  of  50  horse-power  or  over  unless  he  has  a 
certificate,  granted  under  the  provisions  of  this  Act. 

3.  It  shall  be  unlawful  for  any  person  to  employ  an 
engineer  to  take  charge  of  a  boiler  of  50  horse-power 
or  over  unless  such  person  holds  a  certificate  under  the 
provisions  of  the  Act,  and  any  person  who  shall  be 
guilty  of  operating,  or  any  employer  who  shall  employ 
any  person  to  operate,  a  boiler  contrary  to  this  Act, 
shall  be  deemed  to  have  committed  a  misdemeanor  and 

shall,  upon  conviction,  be  fined   not  less  than  

dollars   and    not    more    than  dollars    for  each 

offence. 

4.  Every  engineer  who  shall  be  in  charge  of  any 
steam  plant  coming  under  the  provisions  of  this  Act  at 
the  time  it  comes  into  force  or  any  engineer  who  has 
had  two  years'  experience  and  who  applies  before  the 
expiry  of  one  year,  shall,  upon  proving  his  character 
and  upon  paying  the  prescribed  fee,  receive  a  certificate 
for  the  term  of  two  years,  and  such  certificate  must  be 
renewed  from  time  to  time  as  it  expires,  provided, 
however,  the  Board  shall  have  power  to  revoke  any 
certificate  upon  proof  of  incapacity,  drunkenness  or 
improper  conduct. 

5.  Any  person  who  feels  himself  aggrieved  by  the 
decision  of  the  Board  of  Examiners,  shall  have  the 
right  (upon  notice  being  given  to  that  effect)  to  appeal 
to  the  Minister  of  Agriculture. 

6.  All  candidates  for  certificates,  except  as  provided 
or  in  section  4,  shall  furnish  evidence  of  their  good 
character,  and  of  having  at  least  three  years'  experience 
either  as  assistants  in  an  engine  room,  or  boiler  room, 
or  as  having  full  charge,  and  shall  submit  to  such 
examination,  written  or  oral,  as  the  Board  may 
determine. 

7.  All  certificates  shall  at  all  times  be  exposed  to 
view  in  some  conspicuous  place  in  the  boiler  or  engine 
room,  and  the  failure  to  expose  same  will  be  prima 
facie  evidence  of  the  lack  of  qualification  luider  the 
Act. 

8.  All  fees  for  examination  shall  not  exceed  $  

and  all  renewal  fees  shall  not  exceed  $  


Woodstock,  Onl.,  is  issuing  $50,000  of  debentures  for  extend- 
ing the  waterworks  and  electric  light  systems. 

The  gross  earnings  of  the  Winnipeg  Electric  IsMilway  Com- 
pany for  the  year  ended  December  31st,  1905,  amounted  to 
$651,650,  compared  with  $507,542  for  the  previous  year. 

The  annual  meeting  of  the  Maine  &  New  Brunswick  Flectric 
Power  Company  was  held  at  St.  John,  N.B.,  on  January  Jjrtl. 
This  company  propose  to  develop  power  from  the  Aroostook 
Falls  and  transmit  through  the  counties  of  Victoria,  Carleton 
and  Madawaska,  in  New  Brunswick,  and  in  Houlton  and  neigh- 
boring places  in  Maine.  The  capital  is  $200,000.  The  officers 
for  the  ensuing  year  are  as  follows  :  President,  N.  M.  Jones, 
Lincoln,  Maine  ;  managing  director,  A.  R.  Gould,  Presque  Isle, 
Maine  ;  secretary,  J.  D.  .Seely,  St.  John,  N.H. ;  treasurer,  L.  G. 
Crosby,  St.  John,  N.B. 
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STARTING  ROTARY  CONVERTERS; 


There  are  three  usual  methods  of  starting  rotary 
converters: 

(a)  By  a  separate  alternating-current  starting  motor. 

(b)  By  applying  direct-current  to  the  commutator, 
the  converter  starting  as  a  shunt  motor. 

(c)  By  applying  alternating-current  directly  to  the 
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Two-Phase  System. 
Method  for  Obtaining  a  Lower  Voltage  for  Starting  Motor 
than  for  Rotary  Converter. 

collector  rings,  the  converter  starting  as  an  induction 
motor. 

(a)  Starting  with  Separate  Alternating  Current 
Motor. — An  induction  motor  is  pressed  on  an  extension 
of  the  armature  shaft  and  this  motor  is  used  for  bring- 
ing the  armature  up  to  synchronous  speed.  In  order 
that  the  motor  may  bring  the  converter  up  to  synchron- 
ous speed  the  motor  is  designed  with  a  smaller  number 
of  poles  than  the  converter  and  the  resistance  of  the 
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Method  for  Obtaining  a  Lower  Voltage  for  Starting  Motor 
than  for  Rotary  Converter. 

secondary  rings  is  made  such  that  when  running  the 
converter  at  synchronous  speed  and  with  normal  field 
excitation  the  motor  slip  will  be  of  such  a  value  that 
the  running  speed  of  the  motor  will  be  the  synchronous 
speed  of  the  converter.  It  is  not  essential  that  this 
adjustment  of  slip  be  made  accurately.  If  the  speed  is 
too  high  the  slip  may  be  increased  by  lowering  the 

♦Reprinted  by  permission  of  tlie  Westinghou.se  Electric  and  M.mufacturing: 
Company  from  Special  Publication  No.  7,0.^8. 


voltage  or  by  increasing  the  load  on  the  motor.  The 
latter  may  be  accomplished  by  connecting  a  rheostat 
cross  either  the  direct-current  or  alternating-current 
terminals  of  the  converter. 

With  four-pole  rotary  converters  it  is  not  practicable 
to  use  a  two-pole  induction  starting  motor  on  account 
of  the  large  slip  that  would  be  required.  With  four- 
pole  converters,  therefore,  a  single-phase  series  motor 
is  used.  Only  one  phase  of  the  polyphase  circuit  is  re- 
quired for  starting.  This  type  of  motor  is  well  adapted 
to  starting  and  synchronizing  purposes.  It  gives  large 
starting  torque  for  small  current;  it  has  under  constant 
conditions  a  definite  and  constant  speed  for  a  given 
load,  but  this  speed  for  a  given  load  can  be  varied  over 
a  wide  range  by  very  simple  adjustment  in  the  motor. 

When  the  rotary  converter  is  synchronized  from  the 
low-tension  side  of  the  lowering  transformers,  the 
starting  motor  may  be  connected  to  the  secondary  of 
the  main  lowering  transformers  and  different  voltages 
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may  be  obtained  between  different  taps  taken  from  the 
secondary  winding.  When  the  low-tension  side  of  the 
lowering  transformers  is  connected  permanently  to  the 
alternating-current  side  of  the  converter  and  the  syn- 
chronizing is  done  from  the  high-tension  side,  it  is 
necessar)^  to  supply  the  starting  motor  by  a  separate 
transformer,  since  the  switches  in  the  high-tension  side 
of  the  main  transformers  must  be  open  tmtil  the  con- 
verter is  synchronized.  In  this  case  it  is  necessary  for 
the  starting  motor  to  be  of  sufficient  capacity  to  supply 
the  magnetizing  losses  of  the  main  lowering  transform- 
ers in  addition  to  the  converter  losses. 

In  this  method  the  starting  and  operating  functions 
are  performed  by  separate  machines;  the  induction 
motor  is  designed  for  starting  and  the  rotary  converter 
for  operating,  thereby  obtaining  the  best  possible  start- 
ing performance  and  at  the  same  time  the  best  operat- 
ing  performance.  With  this  method  the  effect  of  start- 
ing a  rotary  converter  upon  the  transmission  system  is 
negligible.  The  lagging  current  due  to  starting  is  not 
more  than  one-sixth  of  the  converter  full-load  current. 

This  method  of  starting  is  of  wide  adaptability  and 
very  satisfactory  in  operation.     It  is  the  method  re- 
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commended  by  the  Westinghouse  Company  in  the 
majority  of  cases. 

(b)  Starting  from  the  Direct-Current  Side. — For 
this  method  of  starting  direct-current  is  obtained  either 
from  the  regular  service  bus  bars  or  from  a  separate 
generator  or  circuit  and  the  converter  is  started  as  a 
shunt  motor.  If  the  converter  is  compound  wound  the 
series  field  coils  must  be  short-circuited  or  the  starting 
circuit  must  be  connected  inside  of  the  series  coils  in 
order  that  changes  in  armature  current  will  not  ex- 
aggerate the  changes  in  speed  by  changing  the  field 
strength. 

The  operation  of  starting  is  similar  to  that  of  any 
shunt  motor.  The  converter  is  started  with  strong 
field  and  resistance  in  the  armature  circuit  provided  by 
a  starting  rheostat.  The  converter  is  brought  into 
synchronism  with  the  alternating-current  circuit  by  ad- 
justing the  speed  by  the  field  rheostat  and  when  syn. 
chronism  is  reached  the  converter  is  paralleled  with  the 
alternating-current  circuit  by  throwing  in  the  a.  c. 
switches  in  the  high-tension  or  low-tension  side  of  the 
transformers  as  the  case  may  be. 

Certain  difficulties  have  shown  up  in  practice  with 
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this  method  of  starting  but  these  difficulties  have  been 
in  general  due  to  the  characteristics  of  the  converter 
itself  and  to  unsuitable  starting  devices.  The  princi- 
pal difficulty  is  that  when  the  converter  is  brought  up 
to  practically  synchronous  speed  any  slight  variations 
in  the  direct  current  voltage  tend  to  produce  corres- 
ponding variations  in  speed,  thus  changing  the  fre- 
quency at  the  alternating  current  end  of  the  converter. 
On  account  of  this,  the  synchronizing  period  may  be- 
come so  short  that  an  ordinary  operator  cannot  throw 
the  switches  quickly  enough  to  insure  proper  parallel- 
ing. Another  difficulty  is  that  if  the  converter  is 
slightly  out  of  its  true  synchronous  position  when  the 
alternating  current  switches  are  closed  there  will  be  an 
excessive  interchange  of  current  between  the  alternat- 
ing and  direct  current  sides  of  the  converter. 

Both  of  these  difficulties  are  due  to  the  low  resistance 
of  the  armature  circuit  of  the  rotary  converter.  They 
may  be  overcome  by  inserting  in  the  starting  circuit  a 
permanent  resistance  that  will  limit  to  a  relatively  in- 
significant amount  the  current  due  to  ordinary  changes 
in  armature  voltage.  An  example  will  serve  to  show 
the  truth  of  this.  Assume,  first,  a  1000  k.w.  rotary 
converter  wound  for  600  volts  on  the  direct  current 


side  and  with  a  normal  current  rating  of  i666  amperes. 
The  resistance  of  the  armature  winding  will  be  such 
that  about  10  k.w.  will  be  lost  in  the  winding  with  full 
load  current  as  a  direct  current  machine.  In  other 
words,  the  resistance  of  the  armature  windings  is  such 
that  six  volts  is  required  to  drive  full  load  current 
through  it.  Assuming  that  this  converter  is  running 
in  synchronism  with  the  alternating  current  system, 
but  not  in  parallel  with  it,  a  sudden  change  of  six  volts 
in  the  e.m.f.  applied  to  the  armature  would  mean  a 


To  Motor 


To  Rotary  Converter 
Phase  A 


To  Rotary  Converter 
Pha-^^e  B 

Three-Phase  Delta  System. 
Diagram  Showing  Connections  for  Obtaining  a  Higher  Voltage 
for  Starting  Motor  than  for  Rotary  Converter. 

tendency  to  a  momentary  rush  of  1666  amperes 
through  the  converter  armature.  This  current,  if  it 
should  actually  flow,  would  almost  instantly  change 
the  speed  of  the  converter,  and  the  action  would  be  so 
rapid  that  the  change  in  speed  would  occur  before  the 
alternating  current  switches  could  be  closed,  if  it  hap- 
pened that  the  operation  of  paralleling  was  being  car- 
ried on  at  this  instant.    The  converter  would  there- 


Transformer  No.  1 


Transt'oriuer  Na.  2 


Starting  ^[otor 
Winding 
Armature  Winding- 

Turee-Pilvse  V  System. 
Method  for  Obtaining  a  Lower  Voltage  for  Starting  Motor 
than  for  Rotary  Converter. 

fore  go  in  parallel  with  the  alternating  current  system 
when  not  properly  in  phase  and  whether  the  machine 
would  pull  itself  in  step  or  momentarily  fall  out  of  step 
would  depend  upon  its  inherent  characteristics.  In 
any  event  there  would  be  a  heavy  rush  of  current  from 
both  the  alternating  and  direct  current  circuits  through 
the  converter  armature.  The  current  that  would  flow 
from  the  direct  current  circuit  would  be  largely  deter- 
tnincd  by  the  armature  resistance  so  that  with  the  low 
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armature  resistan  ce  in  the  assumed  rotary  converter 
the  current  would  be  large. 

Assume  in  the  second  place  that  when  the  same  ro- 
tary converter  is  brought  up  to  synchronous  speed,  one 
ohm  resistance  is  left  in  circuit  between  the  converter 
armature  and  the  direct  current  supply  circuit.  This 
would  represent  the  opposite  extreme  condition.  As 
approximately  forty  amperes  will  be  sufficient  to  main- 
tain the  converter  at  speed  under  these  conditions  this 
additional  resistance  will  cause  only  a  relatively  small 
drop  in  voltage.  Assuming,  as  in  the  first  case,  a 
change  of  six  volts  in  the  bus  bar  voltage,  the  change 
in  current  to  the  converter  will  be  six  instead  of  1666 
amperes.  With  this  small  current  the  change  in 
speed  due  to  change  in  voltage  will  be  entirely  due  to 
the  consequent  change  in  field  strength  and  this  will 
occur  slowly,  so  that  it  will  be  comparatively  easy  to 
synchronize  the  converter  with  the  alternating  current 
system  even  with  a  fluctuating  direct  current  voltage. 
Furthermore,  should  the  converter  be  paralleled  when 
not  exactly  in  synchronism,  while  a  large  current  will 
flow  from  the  alternating  current  circuit  as  in  the  first 
case  in  order  to  bring  the  armature  into  synchronism, 
only  a  small  current  will  flow  from  the  direct  current 
side  on  account  of  the  resistance  left  in  the  starting 
circuit.  It  should  also  be  noted  that  with  the  resist- 
ance in  the  starting  circuit  it  is  not  necessary  to  have 
the  voltage  of  the  converter  and  of  the  alternating  cur- 
rent circuit  the  same  when  they  are  parelleled.  If 
they  are  different  it  will  only  require  a  comparatively 
small  corrective  current  from  the  alternating  current 
circuit  to  equalize  them  and  the  resulting  change  in 
the  direct  current  voltage  of  the  converter  will  not 
cause  a  disturbance  in  the  direct  current  circuit,  since 
the  resistance  in  the  starting  circuit  will  limit  the  cur- 
rent resulting  from  this  difference  between  the  direct 
current  voltages  of  the  machine  and  circuit.  For  this 
reason  it  is  possible  to  employ  this  resistance  even 
when  the  voltage  of  the  bus  bars  is  the  same  as  or  even 
less  than  the  voltage  necessary  to  make  the  alternat- 
ing current  voltages  of  the  converter  and  of  the  alter- 
nating current  system  the  same. 

A  rotary  converter  of  low  armature  resistance  in 
connection  with  a  low  resistance  starting  circuit  will 
be  very  sensitive  to  changes  in  voltage  ;  the  changes 
in  speed  will  be  large  and  will  occur  quickl}-.  Syn- 
chronizing will  be  correspondingly  difficult.  With  a 
starting  circuit  of  relatively  large  resistance  the  same 
converter  will  be  sluggish  ;  changes  in  voltage  will 
have  comparatively  little  effect  on  the  converter  speed 
and  synchronizing  will  be  comparatively  easy.  In 
either  case,  however,  paralleling  will  not  be  uniformly 
successful  unless  the  design  of  the  rotary  converter  is 
such  that  it  will  pull  into  step  even  if  the  switches  are 
closed  when  the  converter  is  not  exactly  in  synchron- 
ism. 

It  is  evident  that  with  a  rotary  converter  of  suitable 
design  and  with  a  starting  circuit  of  suitable  resistance, 
starting  from  the  direct-current  side  is  entirely  satis- 
factory. This  is  true  whether  the  source  of  direct- 
current  is  the  service  bus  bars  or  a  separate  starting 
generator. 

The  preceding  discussion  refers  particularly  to  the 
use  of  the  service^  bus  bars  as  the  source  of  power  for 
starting.  When  a  separate  starting  generator  is  used 
the  conditions  are  of  the  same  nature  but  are  more 


favorable.  There  will  be  little  fluctuation  in  the  volt- 
age and  it  can  be  readily  adjusted  to  the  necessarj- 
value  so  that  suitable  phase  relations  and  voltage  con- 
ditions can  be  obtained  without  difficulty.  The  start- 
ing generator  is  made  shunt  wound.  This  is  done  in 
order  to  obtain  a  drooping  voltage  characteristic 
which  gives  results  very  similar  to  those  obtained  by  a 
resistance  placed  between  the  converter  armature  and 
the  bus  bars.  Any  increase  in  load  on  the  starting 
generator  will  cause  a  drop  in  voltage  at  its  terminals  ; 
any  decrease  in  load  will  cause  an  instant  rise  in  volt- 
age. Therefore,  if  there  be  any  tendency  to  a  rush  of 
current  between  the  alternating  and  direct  current  cir- 
cuits at  the  instant  of  paralleling,  the  natural  voltage 
characteristics  of  the  starting  generator  will  prevent 
its  occurrence.  There  will  be  no  flashing  at  the  com- 
mutator of  either  the  rotary  converter  or  the  starting 
generator. 

With  this  method  of  starting  by  direct  current  the 
converter  may  be  permanently  connected  to  the  low- 
tension  side  of  the  transformers  and  paralleling  done 
by  means  of  switches  in  the  high  tension  line.  When 
this  is  done  it  will  require  more  current  to  start  the 
converter  than  if  the  transformers  were  entirely  dis- 
connected. The  increase  in  starting  current  will  vary 
with  converters  of  different  number  of  phases.  In  a 
two-phase  converter  the  entire  armature  winding  may 
be  paralleled  by  the  transformer  coils.  The  increase 
of  current  will  be  governed  by  the  relative  resistances 
of  the  two  circuits,  but  in  general  it  will  be  so  great 
that  it  is  not  feasible  to  start  a  two-phase  converter 
with  the  transformers  connected.  This  increase  in 
current  exists  only  at  the  instant  of  starting  ;  as  the 
converter  begins  to  revolve  alternating  current  flows 
in  the  transformer  secondary-  and  the  self  induction 
limits  the  current  to  a  negligible  value.  Therefore  the 
switches  in  the  low  tension  transformer  circuit  may  be 
closed  at  any  time  after  the  converter  starts,  provided, 
of  course,  there  are  also  switches  in  the  high  tension 
circuit,  which  is  generally  the  case. 

With  a  three-phase  converter  only  a  part  of  the  ar- 
mature will  at  any  time  be  paralleled  by  the  trans- 
formers and  the  current  shunted  from  the  armature 
will  be  correspondingly  less.  It  is  feasible  to  start 
with  direct  current  with  the  transformer  secondaries 
connected  and  three-phase  converters  are  often  in- 
stalled in  this  way.  The  increase  in  starting  current 
due  to  the  transformers  will  depend  on  the  characteris- 
tics of  individual  converters  and  transformers  but  as 
an  approximate  rule  it  may  be  stated  that  with  three- 
phase  rotary  converters  the  starting  current  will  be 
increased  100  per  cent,  when  the  transformer  second- 
aries are  connected  to  the  armature.  With  the  trans- 
formers disconnected  it  will  require  rouj^hly  8  per  cent, 
of  the  rated  full  load  current  for  starting  and  with  the 
transformers  connected  it  will  require  about  15  per 
cent.  It  should  be  understood  that  these  figures  are 
very  approximate.  Too  much  dependence  should  not 
be  placed  upon  them  as  they  will  vary  considerably  in 
individual  cases. 

With  a  six-phase  rotary  converter  and  with  the 
secondaries  of  the  transformers  connected  across  dia- 
metrical points  of  the  armature  winding  the  conditions 
of  starting  with  the  transformers  connected  to  the 
converter  are  much  the  same  as  with  a  two-phase 
converter  ;  it  is  not  considered  practicable  to  start  the 
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converter  with  the  transformers  so  connected.  With 
the  transformers  connected  in  the  more  usual  double- 
delta  the  same  starting  conditions  exist  as  with  the 
delta-connected  three-phase  converter  and  the  results 
will  be  similar. 

(c)  Starting  from  the  Alternatin'G  Current  Side. 
— In  this  method  the  alternating  current  side  of  the 
converter  is  connected  to  the  alternating  current  cir- 
cuit, the  direct  current  switches  being  open.  Under 
these  conditions  the  rotary  converter  starts  as  an  in- 
duction motor,  the  armature  acting  as  the  primary 
and  the  field  poles  as  the  secondary.  The  field  wind- 
ing plays  no  part  in  starting,  as  it  is  open  circuited  in 
several  places,  by  means  of  a  break-up  switch  usually 
located  on  the  side  of  the  frame  of  the  machine.  It  is 
necessary  to  open  up  the  field  winding  into  several 
sections  in  order  to  limit  to  a  safe  value  the  voltage  in- 
duced in  it  by  the  rotating  magnetic  field  set  up  by  the 
polyphase  current  in  the  armature  winding. 

This  method  of  starting  rotary  converters  is  objec- 
tionable for  two  important  reasons  : 

(1)  For  good  running  characteristics  a  rotary  con- 
verter must  have  an  armature  of  small  self-induction 
and  have  field  poles  provided  with  copper  dampers. 
Both  of  these  are  antagonistic  to  economical  starting 
when  the  starting  is  done  with  alternating  cnrrents  in 
the  armature  winding.  The  result  of  this  is  that  when 
a  rotary  converter  is  designed  for  self-starting  from  the 
alternating-current  side,  good  running  characteristics 
are  sacrificed  in  order  to  obtain  relatively  good  starting 
characteristics;  the  armature  is  made  stronger  and 
dampers  are  made  in  a  less  efficient  form  than  would 
be  the  case  if  running  characteristics  were  alone  con- 
sidered. 

(2)  The  best  starting  performance  that  can  be  obtain- 
ed by  this  method  is  a  starting  current  ot  from  i  '/^  to 
\}4  full-load  current  at  a  power  factor  of  from  20  per 
cent,  to  30  per  cent.  Even  with  the  minimum  starting 
current  and  maximum  power  factor,  these  figures  mean 
a  lagging  component  of  the  current  greater  than  full- 
load  current.  The  effect  of  this  lagging  current  on  the 
voltage  of  the  generator  is  such  that  it  requires  a  gen- 
erator two  or  three  times  the  capacity  of  the  rotary 
converter  to  start  it,  providing  it  is  necessary  to  main- 
tain the  voltage.  Even  with  large  generator  capacity 
the  drop  in  voltage  when  a  converter  is  started  may  be 
great  enough  to  cause  other  converters  operating  on 
the  same  circuit  to  fall  out  ot  step,  especially  if  they  are 
heavily  loaded. 

It  is  claimed  for  this  method  that  it  results  in  rapid 
synchronizing.  This  is  true  for  a  single  converter  if 
the  converter  falls  in  step  with  the  right  polarity  at  the 
first  trial.  With  a  number  of  converters  in  the  same 
system  (and  this  is  practically  always  the  condition),  it 
is  not  true,  because  only  one  converter  can  be  started 
at  a  time  on  account  of  the  large  current  required. 


The  Armstroii}^  Lijjht  &  Power  Company  have  been  jjiveii  a 
franchise  by  the  citizens  of  Armstrong-,  B.C.  It  is  proposed  to 
develop  a  water  power  at  Davis  Creek  and  to  supply  the  entire 
municipality  of  Spallumsheen  with  electric  light  and  power. 
The  scheme  also  embraces  tramways  and  telephones. 

The  British  Columbia  Electric  Railway  Company  recently 
completed  a  sriow  plough  which  is  somewhat  unique.  It  is  of  the 
usual  railway  pattern,  but  the  platform  of  the  car  is  so  arranged 
that  by  tneans  of  a  king  pin  the  whole  car  can  be  swung  round 
clear  of  the  tracks  and  turned  round,  thus  doing  away  with  the 
turn  table.  This  will  be  of  inestimable  atlvantage  in  a  severe 
storm. 


A  SIMPLE  AND  EFFICIENT  RHEOSTAT. 

Many  engineers  know  the  little  troubles  connected 
with  rigging  up  a  temporary  water  rheostat  for  taking 
up  a  load  while  testing  engines.  Barrels  and  plates 
are  usually  employed,  and  a  very  usual  weakness  lies 
in  the  boiling  of  the  water,  and  the  consequent  rapid 
fluctuation  of  the  load,  which  always  depreciates  the 
engine  performance.  It  is  also  generally  necessary  to 
use  salt  in  the  water,  and  too  much  of  this  will  put  the 
rheostat  out  of  control.  In  the  illustration,  reproduced 
from  the  American  Electrician,  is  shown  a  diagram  of 
a  rheostat  in  which  galvanized  iron  wire,  iminersed  in 
pure  water,  is  used.  The  one  in  question  absorbed  a 
load  of  100  kilowatts  for  nine  hours  continuously,  with 
less  than  i  per  cent,  fluctuation,  the  final  adjustment 
being  obtained  by  controlling  the  inflow  of  circulating 
cold  water,  which  simply  overflowed  the  trough. 

There  were  four  coils  used,  which  were  all  connected 
at  one  end  to  a  copper  rod.  The  other  ends  were  each 
operated  by  switches  so  that  approximately  quarter, 
half,  three-quarters,  and  full  load  could  be  obtained  at 
will.  Two  of  the  coils  were  of  No.  14  B.  &  S.  gauge, 
180  feet  long,  and  were  made  by  winding  on  a  1 }(  in. 
arbor.  The  remaining  two  were  made  of  No.  16  B. 
&  S.  gauge  and  were  150  ft.  long. 

The  receptacle  in   this  case  was  a  common  horse 


SECTIONAL  ELEVATION 


C'»c  nay  'ff^ 

A  Simple  and  Efficient  Rheostat. 

drinking  trough,  and  the  coils  were  laid  on  a  number 
of  supporting  cross-pieces.  As  there  was  a  3  in.  clear- 
ance between  each  coil  there  was  no  tendency  to  touch. 
Accompanying  this  is  a  table  giving  the  data  concern- 
ing the  carrying  capacity  of  iron  wire  under  water. 
Carrying  Capacity  of  Galvanized  Iron  Wire   in  Water. 

.  B.  &  S. 

Gauge. 

20  36  25  —  ,30c) 

19  42  27  —  293 

18  50 


,  Feet  per       Feet  per      Feet  per 

Amperes.       ,,0  volts.      550  volts.  pound. 


16 
'5 
'4 
'3 


60 

7' 

88 
103 
1 22 
'45 
'73 
205 

245 
293 


29 
30 
32 
34 
-yf, 

3S 
40 

42 
45 
47 

58 


200 
210 
225 

235 
290 


232 
164 
t46 
107 
91.9 
72.1 
57-« 
45- >^ 
,36.4 
33-  3 
2=;.o 


Under  the  able  manageuK  nt  of  Mr.  John  \'iiU\  I  lie  electric  iiutl 
gas  lighting  plants  at  Guelph,  Ont.,  are  making  a  very  satis- 
factory showing.  Owing  to  llie  installation  of  a  new  engiiio 
and  dynamo  last  year,  the  electiie  plant  was  enabled  to  iarr\  a 
much  larger  amount  of  busint-ss,  with  the  result  that  the  leili  i  - 
tion  in  electric  light  rates  was  more  than  ofr>el  by  the  inereased 
busines.s,  the  increase  over  1904  being  42  per  cent,  in  business 
and  13  per  cent,  in  receipts.  The  i)e(  gain  for  the  six  months  of 
both  electric  and  gas  plants  shows  bnl\-  a  decri';ise  of  $240  over 
that  of  1904,  the  reduction  in  rates  being  olTset  by  the  increase 
in  electric  and  gas  healing  business. 
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Branch  office  of  Canadian   Electrical  News, 
38  Alliance  Building:,  Montreal, 

February  9th,  1906. 

The  daily  press  have  announced  several  fires  here 
lately  due  to  electric  wires.  St.  Paul's  church,  for  in- 
stance, where  the  wires,  according  to  a  contemporary, 
were  seen  "spouting  flames",  was  traced  to  a  defective 
flue  in  connection  with  a  hot  air  furnace  ;  the  wiring  of 
that  installation,  made  13  years  before  and  "old 
style",  was  intact  and  had  nothing  whatever  to  do  with 
the  fire.  Another  fire  put  down  to  electric  wires  at  the 
Coristine  Building  took  place  in  a  bundle  of  rags,  etc., 
several  feet  distant  from  the  nearest  circuit.  The 
nearest  hit  to  an  electric  fire  that  has  been  made  was 
one  caused  by  an  electric  wireman,  who  upset  his  gas- 
oline soldering  lamp  and  set  fire  to  the  premises.  The 
firemen  are  naturally  antagonistic  to  exterior  electric 
wiring  and  take  this  means  of  filling  the  heads  of  re- 
porters to  get  the  wires  put  underground,  but  their 
efforts  merely  seem  to  strike  the  interior  wiring  con- 
tractor and  that  unjustly. 

The  Montreal  Street  Railway  Company  claim  to 
obtain  an  increased  percentage  of  fares  by  the  "pay-as- 
you-enter"  style  of  car.  This  is  not  to  be  wondered  at 
when  the  said  car  has  considerably  more  seating 
capacity  than  the  old  ones.  They  do  not  mention  the 
increased  percentage  of  odium  than  is  thrown  at  them 
by  the  ladies  for  this  ungallant  treatment  in  cold  or 
rainy  weather.  It  is  to  be  hoped  that  the  Mayor  of 
Toronto  who  paid  attention  to  these  cars  has  satisfied 
himself  that  the  "game  is  not  worth  the  candle"  and 
that  Torontonians  will  not  be  burdened  with  this  so- 
called  invention. 

The  Quebec  License  Act  does  not  seem  to  stop 
occasional  visits  from  our  various  American  friends  in 
the  trade.  It  is  to  be  hoped  that  they  will  continue 
visiting  us,  as  the  petty  legislation  is  disliked  on  both 
sides. 

The  municipal  plant  of  the  town  of  Westmount  is 
beginning  to  show  something;  the  power  building  is 
well  under  way  and  poles  are  being  planted  through- 
out the  town.  There  is  no  question  that  the  plant 
will  be  pushed  to  completion  and  will  prove  in  time  a 
serious  competitor  to  the  Montreal  Light,  Heat  & 
Power  Company  in  that  district. 

Trade  in  Montreal  with  electrical  contractors  has 
been  much  better  so  far  this  winter  (probably  due  to 
the  mild  weather)  than  in  the  last  couple  of  winters; 
in  fact,  it  there  had  been  90  per  cent,  less  contractors 
the  balance  would  have  been  comfortably  busy. 

The  old  Electrical  Contractors'  Association  is  no 
more,  but  the  bulk  of  its  members  have  afiiliated  them- 
selves with  the  Builders'  Exchange  and  are  known  as 
the  Electrical  Section.  Their  representative  on  the 
Board  of  Directors  is  Mr.  Wjn.  B.  Shaw,  of  the  Mon- 
treal Electric  Company,  who  advises  us  that  he  will  be 
glad  to  hear  from  any  of  the  members  who  have  any 
points  which  they  wish  brought  up  before  the  Exchange. 

Inspection  of  electric  wiring  in  Montreal  is  in  a 
strange  condition.  At  a  meeting  held  in  the  rooms  of 
the  Civil  Engineers'  Society  recently  it  was  publicly 
stated  that  there  is  a  by-law  on  the  city's  books  calling 
tor  inspection,  and  yet  the  city  have  provided  no  in- 


spector, stating  that  it  is  the  place  of  the  Underwriters 
to  do  so;  the  Underwriters  on  the  other  hand  seem  to 
have  such  small  losses  from  electrical  fires  that  they 
do  not  deem  it  worth  their  while  to  pay  a  salarv  to  an 
inspector.  The  whole  inspection  devolves  on  the 
Lighting  Company  refusing  to  make  connection  unless 
the  installation  is  in  accordance  with  their  views,  and 
although  on  the  whole  it  may  be  said  their  decisions 
are  fair,  yet  they  tend  to  bring  the  question  of  life 
more  into  prominence  than  fire.  It  is  a  question  if 
there  is  any  other  city  on  this  continent  of  the  same  size 
where  such  a  mixed  condition  of  afi'airs  exists. 

Architects  seem  to  have  got  it  into  their  heads  that 
"iron  conduit"  is  a  cure  for  all  ills  in  interior  electrical 
wiring.  Perhaps  some  of  these  days  the  use  of  iron 
pipe  in  buildings  using  wood  in  their  construction  will 
surprise  them.  At  a  recent  meeting  of  the  Engineers' 
Society  this  very  question  was  ably  handled  bv  Mr.  R. 
A.  Ross,  E.E. 


STEAM  PUMPS. 

There  is  possibly  no  more  annoying  feature  about  a 
steam  plant  than  a  poor  pumping  service,  an  efficient 
or  worn-out  pump  being  a  source  of  great  annoyance 
to  say  nothing  of  the  danger.  The  Goldie  &  McCul- 
loch  Company,  Limited,  of  Gait,  Ont. ,  have  given 
much  attention  to  the  manufacture  of  boiler  feed 
pumps  and  are  now  furnishing  pumps  which  are 
absolutely  reliable  and  will  give  efl^cient,  constant 
and  eflfective  service.  All  moving  parts  are  inside, 
protected  against  injury,  but  are  easily  accessible. 

The  illustration  herewith  give  a  general  view  of  the 
pump.    The  base  being  cast  hollow  forms  a  suction 


GOLDIK  &  McCl  LLOCH  SrF..\M   Pi  MP. 


chamber,  to  which  the  suction  pipe  may  be  attached 
on  either  side.  The  steam  and  water  cylinders  are 
both  attached  to  this  base,  both  overhanging.  This 
arrangement  permits  the  cylinders  to  be  removed  for 
inspection  or  for  repairs.  .A  large  and  expensive 
foundation  is  not  required,  as  pump  is  self  contained. 

The  best  material  and  workmanship  are  emploved 
throughout.  The  water  cylinder  lining,  valves  and 
seats,  rod  box  glands,  nuts,  etc.,  are  brass.  The  pis- 
ton rods  are  Tobin  bronze  or  Munt?  metal,  which  will 
neither  tarnish  nor  corrode.  These  do  not  cost  extra, 
but  arc  on  their  regular  lines.  The  pump  cvlindersare 
provided  with  a  removable  brass  lining  that  can  easily 
be  taken  out  for  re-boring  or  cxohnngo. 
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THE  EDMONTON  ELECTRIC  PLANT. 

The  new  and  tliriving-city  of  Edmonton,  Alberta,  to- 
wards which  the  three  great  railway  systems  of  Canada 
are  now  racing,  is  already  prepared  to  light  them  on 
their  way  to  the  Pacific.  Though  400  miles  farther 
north  than  Winnipeg,  it  has  a  well  equipped  municipal 
lighting  plant  of  the  latest  type.  The  illustration  here 
shows  the  interior  of  the  power  house. 

The  plant,  which  was  installed  by  Allis-Chalmers- 
Bullock,  Limited,  of  Montreal,  consists  of  two  engine 
type  generators,  2400  volts,  3  phase,  60  cycle,  150 
r.p.m.  The  generator  shown  near  the  window  is  of 
450  k.  w. ,  driven  by  a  600  h.  p.  cross  compound 
horizontal  Corliss  engine.  The  smaller  generator 
shown  in  the  foreground  is  of  225  k.w.  driven  by  a 
smaller  engine  of  350  h.p.  The  exciter  plant  consists 
of  a  22^  k.w.,  450  r.p.m.  generator  capable  of  excit- 


It  is  said  to  be  the  intention  of  the  Western  Counties 
Electrice  Company  to  make  extensive  improvements. 
A  steam  auxiliary  plant  will  be  installed  as  well  as 
modern  arc  lamps.  It  is  also  proposed  to  extend  the 
lines  to  neighboring  municipalities.  The  company  are 
said  to  have  in  view  the  bringing  of  Niagara  power  to 
Brandford  and  making  that  city  a  large  distributing 
centre. 


OTTAWA  ELECTRIC  RAILWAY  COMPANY. 

The  shareholders  of  the  Ottawa  Electric  Railway 
Company  held  their  annual  meeting  a  few  days  ago.  A 
statistical  statement  of  the  company  for  the  years  1891 
to  1905,  inclusively,  was  read,  showing  that  the  busi- 
ness has  increased  steadily  year  by  year  since  the  elec- 
tric road  was  started.  The  business  of  the  old  horse 
car  company  was  also  referred  to,  and  a  comparison 


Interior  OF  Power  Holse,  Edmonton,  Alberta. 


ing  both  of  the  large  generators,  belted  to  the  engine 
•  shaft  which  drives  the  larger  of  the  two,  and  a  25  k.w., 
350  r.p.m.  generator  direct  connected  to  a  40  h.p. 
engine.  The  contract  with  Allis-Chalmers-Bullock, 
Limited,  Montreal,  also  included  switchboard  and  all 
necessary  accessory  equipment. 

This  lighting  plant,  though  exceeded  in  size  by  some, 
is  perhaps  not  equalled  for  efficiency  and  general  lay- 
out by  any  in  Canada. 


CHANGE  OF  CONTROL. 

The  entire  stock  and  assets  of  the  Brandford  Electric 
&  Operating  Company,  Limited  Brantford,  Ont.,  have 
been  acquired  by  the  Western  Counties  Electric  Com- 
pany,who  have  been  negotiating  for  some  time  for  a  fran- 
chise in  Brantford.  The  newly  elected  president  of  the 
Brantford  Electric  &  Operating  Company  is  Mr.  John 
Knox,  of  Hamilton.  Mr.  A.  T.  Duncan,  formerly 
manager  of  the  Lincoln  Electric  Light  &  Power  Com- 
pany, St.  Catharines,  is  managing  director.  Mr. 
Louis  W.  Pratt,  who  for  a  number  of  years  has  been 
president  and  secretary-treasurer  of  the  company,  will 
be  retained  in  the  same  capacity. 


between  the  business  of  that  company  and  of  the  elec- 
tric railway  is  most  interesting.  For  instance,  in  1885 
the  Ottawa  city  passenger  railway  (horse  cars)  carried 
383,720  passengers  and  earned  $19, 186;  in  1895  the 
Ottawa  electric  railway  carried  4,583,000  passengers 
and  its  receipts  were  $212,000;  while  in  1905  the 
number  of  passengers  carried  was  9,891,000,  and  the 
receipts  were  more  than  doubled,  being  $449,633. 
The  net  profit  for  the  year  was  14  3/10  percent.  Of 
this  amount  10  per  cent,  was  paid  in  dividends  and 
bonus,  and  the  balance,  $44,000,  was  applied  to  the 
reduction  of  the  plant  and  profit  and  loss  accounts. 

It  is  claimed  that  the  percentage  of  profit  of  the  past 
year's  business  is  the  best  ever  shown  by  a  street 
railway  in  Canada,  the  Montreal  Street  Railway 
Company  in  their  last  published  annual  report  show- 
ing a  percentage  of  only  1 1      per  cent. 

The  following  were  elected  directors  for  the  current 
year  :  T.  Ahearn,  Peter  Whelan,  Warren  Y.  Soper, 
Hon.  George  A.  Cox,  George  P.  Brophy,  Thomas 
Workman.  The  directors  subsequently  elected  the 
following  officers:  President,  T.  Ahearn;  vice-presi- 
dent, Peter  Whelan;  secretary-treasurer,  James  D. 
Eraser. 
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TELEGRftPH/TELErHONB 

BELL  TELEPHONE  APPOINTMENTS. 

Important  changes  in  the  management  of  the  Bell 
Telephone  Company  of  Canada  were  announced  last 
month.  Mr.  L.  B.  McFarlane  has  been  appointed 
general  manager,  and  Mr.  C.  F.  Sise  will  practically 
retire  from  the  active  management  of  the  company, 
although  he  will  continue  to  act  in  an  advisory  capacity 
and  retain  the  position  of  president.  Mr.  C.  F.  Sise, 
jr.,  has  been  appointed  general  superintendent;  while 
districts  No.  3  and  4  ot  the  Ontario  department  will 
be  combined  under  Mr.  J.  L.  Richmond,  district 
manager,  and  Mr.  W.  H.  Hayes  has  been  named 
district  manager  for  Manitoba  and  Saskatchewan. 

Mr.  L.  B.  McFarlane,  who  was  formerly  general 
superintendent,  has  been  connected  with  the  company 
since  its  inception  in  1880,  when  he  was  appointed 
manager  of  the  Eastern  department.  Ten  years  ago 
he  was  made  general  superintendent,  and  he  now 
receives  a  further  promotion  in  recognition  of  his 
ability  and  long  service. 


LEGAL  DECISIONS. 

Judgment  has  been  rendered  in  the  Court  of  Review,  Monireal, 
in  the  case  of  the  Bell  Telephone  Company  vs.  the  Canadian 
Asbestos  Company.  The  suit  arose  over  the  insertion  of  the 
name  "Canadian  Asbestic  Company"  in  the  telephone  director)- 
by  one  Dickson  Anderson,  a  dealer  in  asbestos.  The  Asbestos 
Company  alleged  that  the  use  of  a  name  so  similar  to  theirs  would 
cause  them  damage,  and  obtained  an  injunction  against  its  uso 
on  giving  certain  security  for  the  cost  of  the  erasure.  This  suit 
is  to  recover  $228,  $151  of  which  are  for  the  expenses  of  erasing 
the  name,  and  the  balance,  $77,  for  services  of  counsel. 

The  first  court  dismissed  plaintifFs  action  on  the  ground  that 
they  could  obtain  damages  »nly  from  Dickson  Anderson,  who 
had  caused  the  insertion. 

Mr.  Justice  Tait  gave  as  his  judgment:  "The  majority  of  the' 
court  are  to  reverse  and  condemn  defendant  to  pay  plaintiff  the 
$151  expenses  incurred  in  erasing  the  name,  etc.    We  do  not 
think  it  is  responsible  for  the  $77.    The  defendant  is,  of  course, 
condemned  to  the  costs  of  both  courts." 

Mr.  Justice  Doherty  dissented  from  the  above  judgment  and 
declared  that  plaintiffs  did  only  what  they  were  obliged'  to  do  in 
erasing  from  their  directory  a  name  which  would  injure  the  de- 
fendants, and  therefore  had  no  right  to  receive  pa3'ment  for  their 
expenses  in  so  doing.  He  considered  the  dismissal  of  their  suit 
by  the  judge  who  sat  in  the  first  instance  as  perfectly  justified. 


SHORT-CIRCUITS. 

The  Bell  Telephone  Company  have  purchased  property  in  East 
Toronto  on  which  to  build  a  new  exchange. 

Mr.  R.  S.  Kelsch,  E.  E. ,  Montreal,  has  been  cMigaged  to  re- 
port as  to  the  best  telephone  system  for  the  town  of  Edmonton, 
Alta. 

The  Nova  Scotia  Telephone  Company  have  purchased  a  site 
at  Amherst,  N.S.,  on  which  it  is  proposed  to  erect  a  brick  or 
stone  exchange. 

Plans  have  been  prepared  for  a  new  telephone  exchange  to  be 
built  by  the  Electric  Railway,  Light  and  Power  Commissioners 
of  Port  Arthur,  Ont. 

The  New  Brunswick  Telephone  Company  have  decided  to 
construct  a  new  copper  circuit  between  Fredericton  and  St. 
John  and  between  Canterbury  and  St.  Stephen. 

The  New  Brunswick  Electric  Telegraph  Company  have  accept- 
ed the  offer  of  the  Western  Union  Telegraph  Company  to  renew 
their  lease  for  fifty  years  on  an  8  per  cent,  basis. 

The  Conrad  Telephone  Company  is  seeking  incorporation  to 


operate  a  telephone  system  at  Dawson,  in  (he  Yukon  territorv. 
Mr.  Robert  Kelley,  of  X'ancouver,  B.  C,  is  one  of  the  promote  r's. 

The  Dinorwic  &  Gold  Rock  Telephone  Company  has  been 
organized  by  Mr.  Archie  Campbell  and  will  operate  between 
Gold  Rock,  Wabigoon,  Dinorwic,  Dryden  and  the  Grand  Trunk 
Pacific  main  line. 

Mr.  D.  Upper,  for  the  past  four  years  manager  at  X'ictoria, 
B.C.,  for  the  Great  Northwestern  Telegraph  Company,  has 
secured  leave  of  absence  for  several  months.  Mr.  F.  W. 
Bowes  has  been  appointed  acting  manager. 

The  59th  annual  meeting  of  the  Montreal  Telegraph  Company 
was  held  in  Montreal  last  week,  at  which  the  old  board  of  direc- 
tors and  officers  were  re-elected.  The  annual  repoi  t  showed  the 
gross  assets  of  the  company  to  be  $2,288,000. 

Mr.  B.  S.  Jenkins,  general  superintendent  of  C.  P.  R,  Tele- 
graphs, Winnipeg,  has  received  word  that  an  appropriation  of 
$250,000  for  the  construction  of  lines  west  of  Lake  Superior  has 
been  authorized.    This  money  will  be  used  solely  for  new  lines. 

Tenders  will  be  invited  this  month  tor  the  new  block  to  be 
built  at  Vancouver,  B.C.,  by  the  British  Columbia  Telephone 
Company.  The  building  will  be  three  stories,  with  a  large  base- 
ment, and  thoroughly  fireproof,  the  construction  being  of  iron, 
steel  and  concrete. 

Notwithstanding  that  the  Bell  Telephone  Company  have  85 
exchanges  and  toll  offices  now  ia  operation  in  Manitoba,  30  more 
are  to  be  established.  The  rural  serv  ice  will  be  greatly  extended 
during  the  coming  season  and  hundreds  of  farms  will  be  connect- 
ed with  the  company's  system. 

The  Welland  County  Telephone  Company  is  being  incor- 
porated for  the  purpose  of  building  and  operating  a  telephone 
system  in  the  county  of  Welland.  The  provision  directors  are 
Messrs.  John  Pierson,  S.  H.  Tripp.  C.  Glenny,  Thomas  Glenny, 
P.  A.  Storm,  W.  Robinson  and  C.  E.  Seauer,  of  Bertie  Town- 
ship. 

In  the  general  development  of  the  telegraph  art  the  old  prim- 
ary battery  is  being  displaced,  and  its  place  Uken  by  storage 
batteries  and  dynamos.  .Attention  is  being  paid  to  improving 
the  older  and  less  efficient  apparatus,  and  overhead  lines  are 
being  made  stronger  and  better  adapted  to  resist  the  stresses 
of  the  weather. 

Plans  have  been  approved  at  the  head  office  in  Montreal  for 
the  improvement  and  extension  of  telegraph  lines  on  the  Pacifie 
division  of  the  C.P.R.  An  iron  wire  is  to  be  strung  between 
\  ancouver  and  Ashcroft  and  a  copper  wire  between  Ashcroft 
and  Revelstoke.  The  line  between  Nelson  and  Casllegar,  built 
in  1S95,  will  also  be  standardized.  A  copper  telq^hone  circuit 
will  be  installed  connecting  all  the  C.P.R.  hotels  in  the  Rockies, 
comprising  those  at  Banff.  Laggan,  Field,  Emerald  Lake  and 
Lake  Lousie  Chalat.  In  this  work  126  miles  of  line  will  have  to 
be  built. 

A  method  of  ascertaining  the  depth  of  water  by  means  of  the 
telephone  is  being  employed  in  the  German  Navy,  says  the» 
Deutsches  Offizcrblatt.  Sound  waves  are  given  out  which  dis- 
perse in  all  directions  at  a  known  rate  of  speed.  Those  which 
strike  the  ground  at  the  bottom  of  the  water  are  reflected,  and 
the  times  of  their  dispatch  and  return  to  the  instrument  are  re- 
corded. The  velocity  of  the  sound  wave  being  known,  it  is 
easy  to  calculate  the  distance  traversed.  It  is  needless  to  say 
that  the  recording  instrument  has  to  be  extremely  sensitive  and 
delicate  in  order  to  give  records  of  any  value. 


Mr.  T.  T.  Simpson,  C.  £.,  Ottawa,  is  preparing  plans  for  a 
new  hydraulic  and  electric  plant  for  the  town  of  Parr\  Sc>und. 
Ont.    Specifications  will  be  ready  shortly. 

The  end  of  the  famous  street  lighting  question  at  IngersvMl, 
Ont.,  has  been  reached,  and  under  the  new  contract,  which  will 
date  from  July  I.  1906,  the  Ingersoll  Electric  Light  &  Power 
Company  will  furnish  45  arc  lights  all  night  for  $2,500  per  annum. 
In  the  meantime  the  present  contract  will  be  continued. 

The  British  Columbia  Electric  Railway  Company  will  build 
probably  20  new  cars  this  yearin  their  shops  at  New  Westminster 
Eight  double-truck  cars  will  be  built  for  Vancouver,  these  to  be 
of  the  semi-convertible  type,  finished  in  mahogany,  rosewix»d, 
ash  and  maple.  A  large  car  with  powerful  motors  will  be  con 
structed  for  freight  service,  and  fou  20-ft.  single-truck  car<i  and 
two  double-truck  cars  of  the  Kitsalano  tyj>e  will  be  built  for  ser- 
vice on  the  \"ictoria  city  lines. 
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SPARKS.  At  a  recent  meeting  of  the  Board  of  Trade  of  Kenora,  Ont.,  a 

The  R.  F.  Carter  Electric  Company  are  installing-  the  electric  resolution  was  passed  askingMhe  Municipal  Council  to  secure 

equipment  in  the  General  Hospital  at  Niagara  Falls,  Ont.  ^surveys  and  estimates  of  the  cost  of  an  electric  railway  between 

Mr.  James  Mitchell,  of  West  Newton,  Mass.,  has  been  in  Kenora  and  Keewatin. 
Fredericton,  N.B.,  recently  looking  into  the  possibilities  for  an  Mayor  Slater,  of  Niagara  Falls,  Ont.,  has  outlined  a  scheme 
electric  railway  there.  for  waterworks  improvement.  He  proposes  joining  with  Niagara 
The  tender  of  Allis- Chalmers-Bullock,  Limited,  Montreal,  has  Falls,  N.Y. ,  for  a  plant  and  power  house  above  Chippewa,  sink- 
been  accepted  for  the  supply  of  a  generator  for  the  town  of  ing  the  present  wheel-pit  lower,  and  installing  another  electric 
Parry  Sound,  Ont.     Their  price  was  $6,600.  generator. 


For  SolIc 

Small  second-hand  Alternating  Current  Genera 
tors,  direct-current  Arc  Machines  and  open 
style  Arc  l,amps.  Apply, 

K.  h.  AITKEN, 

164  Bay  Street,  Toronto. 


Electrical  Machinery 


Having  in  contemplation  certa'n  im- 
provements during  the  summer  of 
1906,  to  increase  the  capacity  of  our 
plant,  the  following  Generators  may 
be  available  for  sale,  provided  suit- 
able offers  can  be  obtained. 

Oae  60  K.  W.  Staaey  2    Phase  Inductor. 
133  Cycle 

Oae  360  K.  W.  Stanley  2  Phase  Inductor, 
133  Cycle. 

Condition,  practically  as  new. 

Correspondence  is  invited. 

Address 

.    .    The    .  . 

StierbrooKe  Power,  Light  &  Heat  Co. 

Sherbrooke,  Que. 


$2      FOR  THLS  SMALL  SUM  THE  $2 

MANUFACIURER.n-SUPPLy  MERCHANI 

may  keep  posted  on  new  openiogs 
for  trade. 

VH  CANADIAN  CONTRACT  RECORD 

reports  weekly  all  projected  buildlug:  and  other 
coDStructioD  works  throughout  Canada  aa  well 
aA  new  bualoess  enterprises. 


Send  your  name  and  address  with  |2  for 
a  year's  ^bscrlptlon  to 

GaoadiaD  Contract  Record 

Toronto,  Montreal,  Winnipeg,  and 
^2  Vancouver  $2 


•*The  Electric  AccvimviloLtor " 

The  Only  Storage  Battery  Paper 
No.  1.  Vol  1.  JaLrvuaLry.  1906 

Send  Stamp  for  Particulars  and  Advertising  Rates 

8  St.  Ann's  Road,  Wandsworth,  S.  W.  Lorvdon,  Eng. 

FOR  SALE,  m 

Second  Hand  S.  K.  C.  Induction  Motor 
(In  good  working  order — Immediate  Delivery) 
1-5  H.P.  2  Phase  60  Cycle  550  Volts 

1-  2 

2-  1     "         "  "  " 
ELECTRIC  ENG1NEER.ING  CO. 

85  Inspector  St.  MONTREAL.  P.  Q. 

Manufacturing  and  Contracting  Engineers 

High  GraLde  Switch  BoaLrds—Repa.irs    Specialties  and  Supplies 

TELEPHONES 


We  manuf  ctuie  TELEPHONES  for  all  kinds  of  service 
Central.  Exchange,  Factory,  Warehouse,  etc.  Our 

DESK  TELEPHONE 

as  illustrated  is  a  handsome  instrument.  Perfect  in 
construction  and  design,  with  no  exposed  contacts  or 
wiies,  and  has  many  other  points  of  advantage. 

Fully  guaranteed  and  sold  on  merit. 

Send  for  our  new  Telephone  Catalogue. 

John  Starr,  Son  &  Co.,  Limited 


p.  O.  Box  448 


HALIFAX,  N.  S. 


MOTORS 

AND 
DYNAMOS 
DIRECT 
CURRENT 


The  Jones  &  Moore  Electric  Co.,  limited 

of  Manitoba 

316-320  Smith  Street,  WINNIPEG         Tel.  3692 

Fall  Line  of  Electrical  Svipplies 

I'liO.MPT  SHIPMENTS 
Let  us  estimate  on  your  installation. 


INDUCTION 
MOTORS 
ELECTRIC  PLATERS 
TELEPHONES 


ETC. 


The  Northern  Electric  and  Manufacturing  Co.,  Limited 

TELEPHONE  AND  ELECTRICAL  SUPPLIES 

LINE  MATERIAL  

FIRE  ALARM  APPARATUS  


PRINCIPAL  OIMCE  AND  FACTORY 


Aqueduct  Street,  MONTREAL 
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GENERAL  NOTES. 

The  freezing  of  cooling  water  for  the  jackets  of  internal  com- 
bustion engines  may  be  guarded  against,  it  is  said,  by  the  using 
of  a  20  per  cent,  solution  of  glycerine.  Its  advantage  over  the 
usual  brine  or  chloride  of  calcium  solutions  is  that  no  deposit 
forms  on  the  hot  cylinder  walls  when  the  engine  is  in  use. 

An  interesting  point  in  connection  with  the  recent  purchase  by 
the  California  Gas  and  Electric  Corporation,  San  Francisco,  of  a 
9,700-horse  power  single-horizontal  spiral-case  reaction  hydraulic 
turbine  is  contained  in  the  fact  that  this  turbine  will  operate 
under  a  550-foot  head  at  a  speed  of  400  revolutions  per  minute, 
which  is  said  to  be  the  highest  head  under  which  a  turbine  of 
this  type  has  ever  been  installed.  Until  recently  manufactur.  rs 
of  secondary  machinery  have  avoided  the  operation  of  their 
apparatus  on  high  speeds.  This  prejudice,  however,  has  to  a 
great  extent  been  overcome,  and  it  is  only  a  question  of  ■time 
when  this  type  of  hydraulic  turbine  will  be  constructed  for  still 
higher  heads  than  the  present  practice  will  allow. 

In  order  to  create  a  surface  current  in  the  inlet  canal  so  that 
the  floating  ice  may  be  driven  toward  the  overflow,  the  Niagara 
Falls  Power  Company  has  had  built  a  boat  25  feet  long,  lo-foot 
beam  and  with  a  draft  of  3^  feet.  This  is  equipped  with  a 
Westinghouse  75-kilowatt  single-phase  railway  motor,  the  nor- 
mal speed  of  which  is  1,000  revolutions  per  minute.  In  operat- 
ing it  a  railway  controller  with  rheostatic  control  is  used.  The 
current  is  supplied  from  the  2,200-volt  mains  to  a  75-kilowatt 
oil-insulated  transformer,  the  ratio  of  reduction  being  from  2,200 
to  220  volts,  at  which  voltage  current  is  supplied  to  the  motor  on 
the  boat.  The  boat  is  operated  on  the  same  principle  as 
a  trolley  car,  the  double-trolley  construction  being  used,  as  it 
was  deemed  inadvisable  to  attempt  a  ground  return.  In  the 
overhead  work  350  feet  of  No.  o  hard-drawn  copper  wire  is 
used,  suspended  at  a  height,  approximately,  of  40  feet  above  the 
water.  The  radius  of  action  of  this  novel  craft  is  the  entire 
width  of  the  canal  and  400  feet  along  its  length.  It  is  possible 
to  get  a  speed  of  from  100  to  275  revolutions  on  the  propeller, 
the  gear  ratio  between  the  motor  and  the  propeller  shaft  being 
18  to  64.  To  handle  the  boat  one  man  is  employed,  and  the 
wage  account,  as  compared  with  a  steam  tug  and  the  conse- 
quent coal  bill,  shows  quite  a  saving. 

In  a  paper  on  "Boiler  Furnaces  and  the  Effect  of  Oil  on  Their 
Ultimate  Strength,"  recently  read  by  Mr.  D.  B.  Morison  before 
the  Northeast  Coast  Institution  of  Engineers  and  Shipbuilders, 
of  England,  the  author  said  that  if  the  surface  of  a  furnace  in  a 
boiler  for,  say,  200  pounds  pressure,  were  clean,  the  temperature 
of  the  metal  would  never  reach  the  point  at  which  its  original 
tensile  strength  would  be  appreciably  reduced,  even  under  very 
high  rates  of  evaporation.  If,  however,  the  surface  were  simply 
rubbed  over  with  a  very  thin  coating  of  mineral  oil,  the 
temperature   would   at   once  rise  to  over  650°,  even  with  a 


moderate  rate  of  evaporation.  An  appreciation  of  this  fact 
would  explain  many  a  so-called  mysterious  collapse  of  apparently 
clean  boilers.  A  disastrous  accident  of  this  nature  came  under 
his  notice  some  time  ago,  in  which  the  furnaces  of  a  passenger 
steamer  collapsed  in  mid-ocean.  The  boilers  were  apparently 
clean,  with  no  appreciable  scale  on  any  par^,  and  the  principal 
cause  of  the  accident  was  the  use  of  a  very  inferior  oil  for  swab- 
bing the  rods  and  lubricating  the  auxiliary  engines.  The  oil 
becoming  emulsified  with  the  feed  water,  and  being  therefore 
unfilterable,  passed  into  the  boilers  and  was  deposited  on  the 
metal. 


The  New  Brunswick  Foundry  &  Machine  Company,  Freder- 
icton,  N.B.,  have  installed  a  complete  electric  light  plant  in  their 
works. 

The  Town  Council  of  Portage  la  Prairie,  Man.,  have  decided 
to  seek  legislation  to  issue  debentures  for  $50,000  for  the  pur- 
chase of  the  e'ectric  light  plant. 

Hon.  Dr.  Reaume,  Minister  of  Public  Works  for  Ontario,  is 
looking  into  the  question  of  installing  an  electric  light  plant  at 
the  Parliament  Buildings,  Toronto. 

"How  often  do  j'ou  kill  people  on  this  line?"  asked  a  nervous 
passenger  of  a  trolley  car  conductor  one  day. 

"Only  once,  sir,"  replied  the  conductor. 

The  Council  of  Port  Stanley,  Out.,  have  under  consideration 
a  proposition  to  install  incandescent  street  lighting,  the  power 
to  be  obfained  from  Mitchell's  plan'ng  mill  at  a  cost  of  S600 
per  year. 

The  Electric  Railway  and  Light  Commissioners  of  Port 
Arthur,  Ont. ,  are  investigating  the  Current  River  water  power 
with  a  view  of  providing  for  the  extension  of  the  municipa) 
power  plant.  • 

It  is  understood  that  the  experiments  now  being  carried  on  by 
the  Dominion  Government  at  Sault  St.  Marie,  Ont..  in  connec- 
tion with  electric  smelting  of  ores  have  been  so  satisfactory  that 
they  will  be  continued  for  some  time. 

The  Maniwaki  El  ctric  Company  several  months  instaltrd 
a  system  of  electric  lighting  in  the  village  of  Maniw»ki,  Que. 
The  annual  meeting  was  held  i-ecently,  at  which  the  icHowinp 
directors  were  elected  for  the  current  year :  T.  Bonhomme 
Papineauville;  Dr.  \.  Desrosiers,  Rockland;  J.  Buck,  Papineau 
ville;  Dr.Cornu,  L'.-\nge  Gardien,  and  M.Gendron,  of  Maniwaki. 


Gaiiafliaii  fliiiter  Mica 

KENT  BROTHERS 

KINGSTON,    ONT.,  CANADA 

Miners.  F.xporterv  ami  Wholesale  Dealers. 


Everybody  is  looking  for  a  better  Dry  Battery,  then  why  use 

Stale  and  Inferior  Batteries — at  the  same  price  vou  can  buj-  the 

"BEST"   Dry  Ba^ttery 

which  are  always  fresh  ;ind  high  standard,  having  a  guaranteed  amperage  of  22  am|>eres  and 

I  a.id  6/to  volts. 

v«         v<       THEY  ARE  MADE  IN  CANADA  v< 

A  trial  will  certainly  prove  our  claims 
to  be  correct,  that  the  "BEST"  Dry 
Battery  will  prove  the  most  economical 
Battery  in  service  by  test,  for  Auto's^ 
Gas  Engines,  Launches,  Telephones,  etc. 


We  Manufacture 

POCKET  FLASH  LIGHTS 

like  cut  and  other  sizeg 
Prices  to  the  Trade  on  Requtsl. 


\  FI&sK  Light,  Price  $2.00 
Vest  Pockttt  Size,  Price  $1.25;  Coat  Pocket  Site.  Price  $2- 

BB,.ttery  Cor»r\ector. 
H&ndy  Battery  Connectors.  Price  P<r  Hvjndred.  $5.00. 


Berlirv  Electrical  Mfg.  CO.,  BERLIN.  ONT. 
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The  ratepayers  of  Lakefield,  Ont.,  will  vote  on  a  by-law  to 
purchase  an  electric  light  plant. 

A  by-law  to  raise  $15,000  for  the  purchase  of  an  electric  light 
plant  wil  come  before  the  citizens  at  Carberry,  Man.,  on 
February  20th. 

At  the  regular  meeting  of  the  City  Council  of  Sherbrooke, 
Oue.,  held  on  February  6th,  the  question  of  the  lighting  contract 
was  discussed,  and  it  was  resolved  to  take  steps  to  acquire  the 
present  plant  by  arbitration. 

The  Hamilton  Cataract  Power,  Light  and  Traction  Company 
have  further  increased  their  power  plant  by  another  installation 
of  Westinghouse  generators  and  German  turbines.  The  new 
generators  are  each  of  6,400  k.w. 

Messrs.  Cope  &  Frey  have  just  concluded  a  very  successful 
year  in  business  and  report  many  orders  for  the  current  year,  a 
large  amount  of.work  coming  from  North  Vancouver  as  a  result 
of  the  extension  of  the  electric  wires  to  that  municipality. 
.  The  Canadian  Fire  Underwriters'  Associatian  has  decided  to 
have  a  systematic  inspection  of  electric  wiring  in  Ottawa.  Both 
the  Ottawa  Electric  Company  and  the  civic  electric  plant  have 
agreed  not  to  supply  current  to  premises  until  the  underwriters' 
certificate  is  granted. 

Messrs.  Cope  &  Frey,  electricains,  of  Vancouver,  are  install- 
ing the  electrical  machinery  in  the  new  Hall  elevator  in  that 
city.  The  plant  at  present  includes  one  50  h.p.  motor  with  the 
necessary  wiring  and  equipment.  It  is  the  intention  of  the  com- 
pany later  on  to  install  a  generator. 

Incorporation  has  been  granted  to  the  C.  W.  Bongard  Com- 
pany, Limited,  Toronto,  to  manufacture  and  deal  in  electrical 
supplies  and  construction  material.  The  capital  of  the 
company  is  $40,000  and  the  directors  are  Messrs.  C.  W. 
Bongard,  F.  B.  Johnston  and  Strachan  Johnston.  The  new 
company  will  continue  the  business  which  has  been  so  success- 
fully carried  on  for  some  years  by  Mr.  C.  W.  Bongard. 


WELL  PLEASED. 

In  renewing  his  subscription,  Mr.  David  Pitceathly  of  Fenelon 
Falls,  Ont.,  writes:  "I  may  say  that  I  am  well  pleased  with 
The  News. 


GLARKSON  SCHOOL  OF  TECHNOLOGY 

Thomas  S.  Clarkson  Memorial,  Potsdam,  N.V. 

Organized  under  charter  of  the  University  of  the  State  of  New  York, 
Courses  leading  to  degrees  of  Bachelor  of  Science  in  Chemi- 
cal, Civil,  Electrical  and  Mechanical  Engineering,  comprising 
four  years  of  thorough  training  and  resident  college  work  in 
theory  and  practise  of  engineering.  Copies  of  Clarkson 
Bulletin,  published  quarterly,  mailed  on  application.  Health- 
ful climate.    Tuition  and  living  expenses  moderate. 

WM.  S.  ALDRICH.  Director. 
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THE  TELEPOHNE 

Is  a  Companion,  Friend  and  Servant 

Combined. 
Invaluable    for    convenience   in  the 
household. 

LONG  DISTANCE  TELEPHONE  SERVICE 


has  no  equal  for  the  facility  it  affords  in 
business  life. 

Full  particulars  as  to  rates  and  service  at  the 
nearest  office  of  the 


BELL  TELEPiONE  GOiAHY  OE  GAMDII 
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A  FINE  STEAM  PLANT 


"/  Luill  say  without  qualification  that  it  is 
as  fine  a  boiler  and  engine  plant  as  I  have  ever 
had  the  pleasure  of  seeing  for  its  size.  The 
engine  was  working  without  heating  and  abso- 
lutely without  any  noise.  I  wish  to  congratu- 
late you  on  your  success  in  building  this  class 
of  engine  and  hope  that  we  may  have  pleasure 
in  dealing  with  you  again  " 


The  above  refers  to 
Corliss  engine  and  two 
boilers  installed  by  us. 


a  350  horse  power  Robb-Armstrong 
175   horse    power  Robb-Mumford 


ROBB  ENGINEERING  CO.,  Ltd 


AMHER.ST.  N.S. 


AGENTS 


(WILLIAM  McKAY,  320  OssinUton  Avenue,  Tororxtp. 

WATSON  JACK  <S.  COMPANY,  Bell  Telephone  Bldtf 
i  J.  F.  PORTER,  335  Carlton  St.,  Wlnnipetf. 


POPULAR  BOOKS  for 

PRACTICAL  ELECTRICIANS 

ELECTR.1CAL  INSTRUMENTS  and 
TESTING.  A  book  dealing  with  all 
kirvds  of  modern  electrical  instruments, 
withv  a>  complete  chapter  on  testirvg  with 
a  voltmeter. 

Clothv  1.00 
Limp  leatKer  $2.00 

ELECTRICITY.  The  study  of.  and  its 
laws,  comprising  Ohms  law,  galvanism, 
magnetism,  induction,  principles  of  dyna- 
mos and  motors,  wiring-  with  explana- 
tions of  simple  mathematics.  By  N.  H. 
Schneider.  With  55  original  illustrations 
and  6  tables.  25c. 

DRY  BATTERIES.  A  practical  hand, 
book  on  designing,  filling  and  finishing  of 
dry  batteries,  for  automobile,  gas  engine, 
medical  and  coil  work,  electric  bells, 
alarms,  telephones.  Fully  illustrated  with 
30  original  drawings.  25c. 

ELECTRICAL  CIRCUITS  AND  DIAGRAMS. 

Being  a  selection  of  original  up-to-date 
and  practical  diagrams  lor  installing  an- 
nunciators, bells,  electric  gas  lighting, 
telephones,  electric  power,  light  and  wir- 
ing circuits,  induction  coils,  dynamos- 
and  motors.     Cloth  50c. 

ELECTRIC  BELLS  AND  ALARMS,  How 

to  install  them.  Including  batteries,  wir- 
ing, circuits,  bells,  burglar  alarms,  high 
and  low  water  alarms,  fire  alarms,  ther- 
mostats.  With  56  original  diagrams.  25c. 

SPON  &  GHAMBERLAIN, 

123  C.E.  Liberty  Street,  NEW  YORK,  U.S.A. 


TENDERS  WANTED 


A  Weekly  Journ.il  of  adv.ince  inlorin.T- 
tioii  and  public  works. 


The 


recognized   medium  for  .Hlverti^c■ 
ments  lor  Tenders. 


CANADIAN  CONTRACT  RECORD? 

TORONTO. 
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 CHARLES  BR-ANDEIS  

A.  M.  Can.  Soc.  C.  E.,  A.  M,  Araer.  Inst.  E.  E. 
Mem.  Amer.  Electro-Chemical  Soc,  Etc. 

CONSULTING  ENGINEER 

Estimates,  Plans  and  Supervision  of  Hydraulic 
and  Steam,  Electric  t,ight,  Power  and  Railroad 
Plants,  Specifications,  Reports,  Switchboard 
Designs,  Complete  Factory  Installations,  Elec- 
tric Equipment  of  Mines  and  Electro-Chemical 
Plants. 

Long  Distance  Telephone  Main  3256. 
Cable  Address  :  Brandeis-Montreal. 

W.  U.  Code,  Univ-Edition. 
62-63  Guardian  Building  MONTREAL 

K.  L.  AITKEN 

Consulting  Electrical  Engineer 

164  Bay  Street      -      TORONTO,  ONT. 

Long  Distance  Phones 

Office  -  Main  1482 
Residence  -  North  2239 


J  SO.  S,  FIELDING,  C.  JE. 

WATER  POWERS  AND  DAMS 

Room  2,  IS  Toronto  Street      ■  TORONTO 


Edward  B.  Merirll 

B.  A..  B.  A.  Sc. 
A.  M.  Can.  Soc.  C.  E.,  Associate  A.  I.  E  E. 

CONSULTING  ENGINEER 

Power  Developments  and  Transmission. 
Electric  Lighting.    Electric  Railways. 
Municipal  Engineering.  Industrial  Plants. 

Reports,  Valuations,  Etc. 
16  King  St.  W.  -  TORONTO 

Main  4718  ;  North  2569 — Long  Distance 


Roderick  «J.  PsLPke 

A.  M.  Can.  Soc.  C.E.    A.  M.  Amer.  Inst.  E.FC. 

CONSULTING    ELECTRICAL  ENGINEER 

Electrical  Power  and  Lighting  Systems. 
Long  Distance  Power  Transmissions. 
Reports— Tests— Valuating. 

52-53  Janes  Building   -    TORONTO,  CAN. 

Cable  Address  "Rodparke"  ( W  V.  Code.) 
Long  Distance  Telephones — Office  and  Residence 

R,  S.  KELSCH, 

CONSULTING  ENGINEER 

Steam,  Hydraulic,  Electric. 
Reports,  Estimates,  Arbitration*. 
NEW  YORK  LIFE  BLDG.,  MONTREAL 


Woodrnan  Brothers 

HaLmilton.  Ont. 

CEDAR  POLES 

Boviglvt  arvd  Sold 
LARGE  •  STOCK  -  ALWAYS  -  ON  -  HAND 


GUY  M.  GEST 

ENGINEER  AND  CONTRACTOR 

Expert  Electric  Subway  Builder 

New  York  Life  Bldg.  -  MONTREAL 

Plews  &  Trimingham 

CONSULTING  ENGINEERS 

40  Hospital  and  22  St.JohnSts.,  Montreal 

Plans  Specifications.  Supervision, 

Tests,  Reports,  .\rbitrations. 


'TEMPERS  WANTED 


P.  E.  MARCHAND  &  CO. 

ELECTRICAL  ENGINEERS  .\ND  C0NTR.4CT0RS 

Electric  Motors  and  Dynamos,  Private  Telephones, 
Electric    Light    Fixt\jres    a-nd    Electric  Supplies. 

Electrical    Work    and    Repair*  Apply  to 

of  all  Description   ^  1 28 '  j  Spar ks  St. ,  Ottawa 

Estimates   Cheerfully   Given   on  Application. 

ALUMINUM 

ELECTRICAL  COyDUCTORS 


FOR 


RAILWAY  FEEDERS  and 
TRANSMISSION  LINES.. 
INGOTS,    SHEETS,    WIRE,   TUBING,  CASTINGS 

Prices  with  full  information  on  application. 

NORTHERN  ALUMINUM  GO, 

PIITSBURGH,  PA. 

WESTON  mwi  mmm  go. 

Vain  Office  and  Woihi,  Waierly  Paik.  NEWARK.  N.J..  U  S  A. 

New  York  Office  :  74  Cortlandt  Street. 

LondonBranch  :  .\udrey  House,  Ely  Place,  Holborn. 

Paris  Branch  :  E.  K.  Cadiot.  I J  Rue  St.  Georges. 
Berlin  :  European  Weston  Electrical  InslrumenI  Co.,  Rillerstrasse  No.  S8 

WESTON  ST.ANDARD  PORT.ABLE 
Direct-Reading 
VOLTMETERS.  Ml LLI VOLTMETERS. 
VOLT.AMMETERS,  .AMMETERS. 
MILA^LMETERS.  GROl  Xn  DETECTORS 

AND  CIRCUIT  TESTERS. 
OHMMETERS,  PORT.ABLE  GALV.ANOMETERS 


Our  Portable  Instruments  are  recognized  as  THE  STANDARD  ibe  wirid  ovrr 
Weston  Portable  Galvano-  Our  STATION  AMMETERS  and  VOLTMETERS  are  uiw-upassed  in  poii  t 
meter    for  Bridee  Work.        .  of  extreme  amiracv  and  lo»-esi  consumption  of  rne  er 


THE  1905  EDITION 

S5ANDARD  WIRING 

rOR  EUECTRIC  LIGHT  AND  POWER 
ADOPTED 

By  the   Fire   Underwriters  ot   the   United  States. 

By  Cornell  University,  Stanford  University  and  other  Technical  Colleires  and  Schools. 
By  over  47,000  Electrical  Engineers,  Central  Station  Manag^ers  and  Wiremen. 

BECAUSE 

It  is  the  only  book  on  Wirinsj  and  Construction  kept  strictly  up  to  date. 
It  contains  all  the  necessary  Tables.  Rules,  Formulas  and  Illustrations. 
It  settles  disputes,  and  it  referred  to  before  wirlngr  will  prevent  disputes. 

Flexible  Lea.ther  Cover.  Pocket  Size,  Retail  Price         -  -  $1.00  Each 


Address  orders  to  Canadian  Electrical  News,  Toronto,  Can. 
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Mr.  R.  P.  Inglis,  of  Montreal,  has  again  renewed  his  applii  a- 
tion  for  an  electric  railway  franchise  at  Edmonton,  Alta. 

The  Canadian  Westinghouse  Company  have  installed  a  com- 
plete electric  lighting  plant  for  the  Standard  Soap  Co.,  of  Cal- 
gary, Alta. 

Mr.  R.  S.  Kelsch,  consulting  engineer,  of  Montreal,  has  placed 
contracts  for  the  Sherbrooke  Power,  Light  &  Heat  Com- 
pany's new  power  house  in  Sherbrooke,  Quebec.  This  com- 
pany will  eventually  abandon  their  old  power  house  and  high 
frequency  system,  and  will  have  a  modern  up-to-date  60  cycle 
3-phase  power,  heat  and  light  system.  The  contracts  for  two 
500  k.w.,  3-phase,  60  cycle,  2300  volt  generators,  two  exciters 
and  a  15  panel  switchboard  have  been  awarded  to  the  Cana- 
dian General  Electric  Company.  The  contract  for  the  new 
power  house  building,  two  exciter  water  wheels,  two  pair  of 
water  wheels  for  driving  generators  and  two  Lombard  water 


wheel  governors,  penstocks,  etc.,  was  awarded  to  the  Jenckes 
Machine  Company,  of  Sherbrooke,  Quebec. 


Quick  Repairs 


ON 


Dynamos  and  Motors 

Arc  I^anips  and  Transformers 

ELECTRICAL  REPAIR  &  SUPPLY  CO. 

SHERBR.OOKE.  QUE. 


Don't  take  chances 
with  something  "Just 
as  good."  There  is 
only  one  original  Auto- 
matic Injector.  It  is 
the 

••PENBERTHY" 


Avitomatic  Injector 


Guaranteed  Range 
From  22  lbs.  Low  to  J 55  High 


ESTABLISHED  1849. 

BRADSTFtEET'S 

Capital  and  Surlpus,  $1,500,000. 

Offlr>'S  Throughout  the  Civilined 
World. 

Executive  OflSces  : 
Nos.  346  and  348  Broadway,  New  York  City.U.S.A- 

THE  BRADSTREET  COMPANY  gathers  infor- 
mation that  reflects  the  financial  condition  and  the  con- 
trolling circumstances  of  every  seeker  of  mercantile 
credit.  Its  business  may  be  defined  as  of  the  meichants, 
Ly  the  merchants,  for  the  merchants.  In  procuring, 
verifying  and  promulgating  information,  no  effort  is 
spared,  and  no  reasonable  expense  considered  too  great, 
that  the  results  may  justify  its  claim  as  an  authority  on 
all  matters  affecting  commercial  affairs  and  mercantile 
credit.  Its  offices  and  connections  have  been  steadily 
extended,  and  it  fiu-nishes  inforniation  concerning  mer- 
cantile persons  throughout  the  civilized  world. 

Subscriptions  are  based  on  the  service  furnished,  and 
are  available  only  by  reputable  wholesale,  jobbing  and 
manufacturine  concerns,  and  by  responsible  and  worthy 
financial,  Judiciary  and  business ccrporations.  Specific 
terms  may  be  obtained  by  addressing  the  companv  oi 
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MEDICAL  FOCUS 
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MIDLAND  ELECTRIC  CO. 
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THE  CANADIAN  HAND-BOOK 
OF  STEAM  AND  ELECTRICITY 

BY  WILLIAM  THOMPSON 

170  Pages,  Illustrated  In  Strong  Cloth  Binding 

THE  preparatory  chapters  are  devoted  to  a  concise  explanation  of 
the  foundation  principles  of  Mathematics,  a  knowledge  of  which 
is  absolutely  necessary  to  the  study  of  Electricity  and  Engineering. 
In  the  succeeding  chapters  the  student  is  led  by  gradual  stages  to  a 
more  complete  acquaintance  with  these  subjects,  and  is  equipped  with 
knowledge  to  enable  him  to  pursue  his  researches  to  any  further  ex- 


tent. 


FRICE  50  CHIOSTTS 
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SPARKS. 

The  Sarnia  Gas  &  Electric  Light  Company  have  elected  the 
following-  directors  :  President,  T.  Kenny  ;  vice-president,  W. 

Collins  ;  secretary-treasurer,  William  Williams  ;  assistant 
treasurer,  J.  B.  Williams. 

Mr.  J.  M.  Campbell,  superintendent  of  the  light,  heat  and 
power  plant  at  Kingston,  Ont.,  has  submitted  his  report  for 
1905,  which  shows  net  earnings  of  $5,674.49.  During  the  year 
there  was  spent  out  of  earnings  about  $25,000  on  capital  account 
and  $10,000  for  repairs  and  betterment  of  the  plant.  At  the 
same  time  there  was  a  reduction  in  the  price  of  light,  heat  and 
power  to  consumers. 

The  Electrical  Development  Company,  of  Ontario  Limited, 


held  their  meeting  early  in  February,  at  which  Sir  H.  M.  Pellatl 
was  re-elected   president,  Mr.  Frederic  Nichols  vice-president 
Mr.  D.  H.  McDougall  treasurer,  and  Mr.  H.  G.  .\ichols  secre- 
tary.    Reports  on  the  progress  of  construction  indicated  that 
power  from  their  plant  would  be  brought  to  Toronto  during  the 
present  year. 

The  M  ount  AIcKay  &  Kakabeka.  Falls  Railway  Coiupanv 
have  been  granted  certain  rights  by  the  Ontario  Government  to 
develop  water  power  on  the  Kamamistikwia  river  near  Fort 
William,  Ont.  The  company  was  incorporated  two  years  ago, 
Messrs.  C.  W.  Jarvis,  James  Murphy,  C.  H.  Jackson,  J.  L. 
Davidson  and  W.  F.  Hogarth,  of  Fort  William,  being  interested. 
It  is  proposed  to  transmit  electric  power  to  Fort  William  and 
to  operate  an  e'ectric  railwav. 


ELECTRICAL  &  TRANSFORMER  SHEETS,  STRIPS  &  STAMPINGS 

SWEDISH  BARS,  ROUNDS,  SQUARES,  FLATS 

TURNER  BROS.,  'V:Zl''!^V'- 
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over  ten  years.    No  other  substitute  lias  ever  taken  its  place  tor  quality  and  adaptability.    For  price  lists,  discounts 
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Montreal  Electric  CompaLny, 

Instant  shipment  made. 


354  St.  JaLmes 
Street. 
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Actual  floor  space  occupied,  10  by  12  feet 
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The  Long  Island  City  Power  Plant 

of  The  Long  Island  R.  R. 


Furnishes  high  tension  cur- 
rent for  distribution,  to  the 
five  rotary  converter  sub- 
stations from  which  electric 
trains  will  derive  their  power. 
The  present  equipment  con- 
sists of  three  55oo  k.w. 


Westing^house-Parsons 

steam  Turbine  Generating  Units 


The  plant  is  so  constructed 
as  to  allow  the  duplication  of 
this  equipment  when  the 
Western  Division  of  the  Long 
Island  R..  R..  is  completely 
electrified. 


Canadian  Westinghouse  Co.,  Limited 

Genera^l  Offices  and  Works,  Hacmilton,  Onta^rio 
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Friction 
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Syracvise  Smelting 
Works 
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The  Electrical  Construction  Co.  of  London,  Limited 
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Type 


32-40  DoDdas  Street,  London,  Can.  — Phone  1103. 

Dynaiiios  and  Moiors 


Multipolar, 
Bipolar,  Direct 
Connected  or  Belted 


High  efficiency.    Designed  for  any   required  speed  or  voltage. 
We  contract  for  complete  installations. 
We  repair  machines  of  any  make. 

Estimates  cheerfully  given.    Descriptive  matter  furnished  on  application. 


MUNIGIPALITIES  AND  ILLUMINATING  COMPANIES 

Can  save  money  on  Electric  Plant  and  on  its  Operation  and  Maintenance 
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New  York  City  London,  England  London,  EnrUnd 


< 
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DYNAMOS  and  MOTORS 
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THE  UNITED  ELECTRIC  CO.,  limited 
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The  FIRSTBRQOK  BOX  CO.,  Limited 

King  St.  East,      -  TORONTO 

MANUFACTURERS  OF 

TOPPINS, 

SIDE-BL.OCKS 

AND  CROSS-ARMS 
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VoltOL  Electric 
R^epair  Works 
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T\irbir\es 

4,000  H.  P.,  80  ft.  head,  arranged  to  drive  gener- 
ator and  a  single  turbine  to  drive  exciter.  Seven 
settings  built  for  the  Hudson  River  Water  Power 
Company  tor  their  Spier  Falls  plant  and  14  pairs  51 
inch  for  their  plant  at  Mechanicsville,  N.  Y. 
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SPARKS. 

Arrangements  are  being  made  to  have  telephone  connection 
established  between  Innerkip  and  Woodstock,  Ont. 

The  Bell  Telephone  Company  will  build  two  new  exchanges  in 
Toronto  this  year,  one  in  the  east  and  the  other  in  the  west,the.se 
being  rendered  necessary  by  the  steadily  increasing  business  of 
the  company. 

The  Central  Telephone  Company  have  established  connection 
bei  ween  Richibucto  and  Fredericton,  N.  B.,  and  have  contracted 
with  the  New  Brunswick  Telephone  Company  to  handle  the  busi/ 
ness.  / 

Mr.  W.  Goodwin,  who  has  been  connected  with  the  local 
offices  of  the  Bell  Telephone  Company  at  GueIph,Ont.,has  been 
promoted  to  the  charge  of  a  construction  gang,  with  headquart- 
ers at  St.  Catharines  for  the  present. 

Surveyors  are  at  work  in  the  township  of  Westmeath  on  a 
route  for  a  proposed  electric  railway  to  connect  Pembroke,  Ont., 
with  Petawawa  and  other  points.  The  survey  work  being  done 
is  pre'iminary  to  an  application  to  Parliament  for  a  charter. 

The  Ottawa  Car  Company  are  building  an  addition,  90  feet  by 
40  feet,  to  their  shops,  to  cope  with  their  rapidly  increasing 
business.  They  have  orders  for  cars  from  Quebec,  Montreal 
and  Point  Levi,  Que.,  and  from  Waterloo  and  London,  Ont. 

The  Great  Western  Power  &  Machinery  Company  have  asked 
the  City  Council  of  Brandon,  Man.,  for  a  franchise  for  the  distri- 
bution of  electric  light  and  power,  they  agreeing  to  expend 
$300,000  on  their  proposed  works.  Mr.  C.  B.  McAllister  is  the 
promoter. 

Senator  Domville,  of  St.  John,  N.B.,  has  induced  a  powerful 
English  syndicate  to  build  an  electric  passenger  and  traffic 
railway,  to  be  known  as  the  Canada  Central,  to  run  from 
Montreal  to  Ottawa  and  thence  to  the  great  lakes.  Senator 
Domville  has  been  in  England  negotiating  for  this  scheme. 

The  Corporation  of  Mahone  Bay,  N.S.,  have  acquired  the 
electric  plant  and  good  will  from  Mr.  T.G.  Nichol,  of  that  place. 
It  will  be  operated  in  conjunction  with  the  water  works  system, 
which  it  is  proposed  to  install  in  the  near  future.     Mr.  L.  J.Deuar, 


of  the  Lunenburg  Electric  Light  Company,  has  been  retained  as 
consulting  engineer  and  superintendent. 

The  Vancouver,  Eraser  Valley  &  Southern  Railway  Company 
will  seek  incorporation  at  the  next  session  of  Parliament,  to  build 
and  operate  an  electric  railway  from  Vancouver  to  New  West, 
minster,  and  on  to  the  boundary  line  in  the  vicinity  of  Blaine. 
The  company  is  also  seeking  power  to  build  and  operate  branch 
lines  up  the  Eraser  valley  to  Chilliwack  and  down  to  Delta,  as 
sucli  branches  are  deemed  advisable. 

The  Corporation  of  Kenora,  Ont.,  purpose  de\ eloping-  a 
water  power  on  the  east  branch  of  the  Winnipeg  river  and  supply- 
ing electric  power  to  the  Maple  Leaf  Flour  Mills  Company,  who 
intend  building  a  2,000  barrel  fl cur  mill.  The  water  power  de- 
velopment is  estimated  at  about  6,000  h.  p.  and  will  cost  in  the 
neighborhood  of  8150,000.  It  is  expected  that  tenders  for  the 
work  will  be  invited  early  in  April.  Messrs.  T.  Pringle  &  Son, 
of  Montreal,  are  the  engineers  in  charge. 

The  North  River  Power  Company,  Limited,  who  have  been 
operating  an  electric  light  and  power  plant  on  the  North  River 
and  supplying  Carillion,  St.  Andrews  and  Point  Fortune  with 
light,  have  just  secured  a  20  year  sole  franchise  for  supplying 
electric  light  and  power  to  Sl  Eugene  and  Rigaud.  The  work 
of  enlarging  the  plant  and  extending  the  transmission  line  has 
already  begun,  and  is  being  carried  out  under  the  supervision  01 
Mr.  Bert  Fogarty,  the  Coinpany's  engineer.  It  is  expected  to  be 
completed  about  August.  The  President  of  the  company  is  Mr. 
J.AMann,  and  Mr.  J.M.Fortier  is  vice-president. 

The  X'ancouver  Power  Company  are  having  another  e'ectrical 
unit  of  3,000  h  p.  installed  at  their  generation  station,  which 
will  involve  the  laying  of  another  pipe  line  over  half  a  mile  in 
length  from  the  dam  at  the  outlet  of  Lake  Buntzen  to  the 
power  house  on  the  shore  of  the  North  Arm  of  the  Inlet.  The 
new  pipe  line  will  be  laid  to  the  north  of  the  three  already  in 
position.  This  work  will  entail  an  expenditure  of  $125,000  and 
will  give  a  total  available  horse  power  of  $12,000.  It  is  bein^ 
carried  out  under  the  supervision  of  Mr.  James  .Milne,  the  new 
electrical  superintendent  of  the  British  Columbia  Electric  Rail 
wav  Company. 
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and  Why  of  Electricity" 

By  Charles  Triplet  Child 


^^HILE  the  added  matter  has  brought  the  volume  up  to  date  in  every  phase  of  this  study,  the  original  text,  as  prepared  by  its 
brilliant  author,  remains  to  entrance  the  reader.  New  illustrations  have  been  made  where  it  was  deemed  possible  10  further 
illuminate  the  explanatory  matter.  The  book  contains  no  mathematics.  The  phenomena  of  eleclriciiy  are  treated  in  splendidly 
arranged  word  pictures,  and  the  engineer,  the  student  and  the  non-technical  reader,  alike,  may  be  benefitted  and  entertained  by  this 
book. 
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"The  descriptions  are  helped  out  with  cuts  and 
diagrams  that  really  explain.  We  know  noth- 
ing that  gives  so  much  help  on  a  difficult  and 
complev  matter  in  so  short  a  space."  —  New 
Vork  Sun 

"We  can  unhesitatingly  recommend  this  bo  k 
to  all  njn. technical  readers,  who  de>ire  a  simple 
and  yet  correct  account  of  the  different  features 
of  luojern  electrical  derelopmenl  '  — Street 
R  'il  iray  Jourual,  New  York. 

■  Is  a  Itnirably  adapted  to  instruct  the  non- 
technicil  reader  who  is  interested  in  that  snb- 
ject.  •  »  »  .Mr  Ch  Id  ea.i->red  a  high  lepnta- 
liou  for  the  clearness  and  iiitel  ligihi lit v  >^f  his 
writing,  and  the  v.<lurae  in  question  exhibits 
thes;  qu  ilities."'— New  York  Tribune. 

"In  spite  of  the  great  ma'S  of  electrical 
literatur'T  already  eithisii  g.  it  is  one  of  the  first 
Ko.hI  t>.v>ks  of  i  s  kind.  •  '  •  It  will  find  a 
Urge  circ  c  of  readers  on  its  evident  merits".- 
Kujiae.ring  News,  New  York. 
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SPARKS. 

The  Canadian  General  Electric  Company  are  supplying  the 
following-  electrical  equipment  in  British  Columbia:  One 
5-horse  power  and  one  14  horse  power  induction  motor  to  the 
Daily  News  Printing  Company,  New  Westminster  ;  one  10  horse 
power  induction  motor  for  the  B.C.  Wire  Nail  Company,  Van^ 
couver ;  two  15-horse  power  direct  current  motors  with  con-', 
trollers  for  derricks  used  in  construction  of  new  post  office, 
Vancouver. 

Mr.  R.  Hoffmeister,  electrical  contractor,  \"ancouver,  B.C., 
has  moved  into  new  and  larger  quarters  at  1271  Granville  street, 
where  he  is  now  carrying  a  full  line  of  electrical  machinery,  fix- 
tures and  supplies,  besides  doing  his  regular  manufacturing  and 
repair  work.  This  is  the  only  firm  cn  the  British  Columbian 
coast  manufacturing  electrical  specialties.     Mr.  Hoffmeister  in- 


tends increasing  the  size  of  his  plant  next  year  by  an  addition  to 
the  rear  of  his  present  shop. 

Commander  Spain  has  completed  his  report  on  the  operations 
of  the  Government  wireless  stations  on  the  coast  of  the  eastern 
provinces.  There  are  thirteen  stations,  ten  of  high  power  and 
three  of  low  power.  The  initial  cost  of  each  high  power 
station  is  $8,500  and  of  each  low  power  station  $5,000.  The 
annual  cost  of  maintenance  is  about  $1,800  each.  Several 
Goyernment  vessels  are  also  equipped  with  Marconi  apparatus, 
at  a  cost  of  $1,550  each.  The  adoption  of  this  system 
enables  constant  communication  to  be  maintained  all  round  the 
eastern  coasts  from  Anticosti  to  Belle  Isle,  then  to  Cape  Ray, 
Cape  Race,  Sable  Island,  Halifax,  around  the  western  coast  of 
Nova  Scotia  and  up  the  Bay  of  Fundy  to  St.  John. 


 ENLARGED  FACILITIES 

Our  new  plant  at  St.  Catharines  will  be  ready  in  about  one  month  to  turn  out  boilers.  We  will  be 
in  a  position  then  to  handle  a  greatly  increased  volume  of  Boiler  business  and  to  handle  it  with  dispatch. 

With  a  view  to  rapid  and  economical  production,  no  expense  has  been  spared  in  equipping  the  new 
plant.      It  is-modern  and  complete  in  everv  particular. 

You  are  particularly  requested  to  send  us  your  Boiler  enquires. 
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SPARKS. 

The  Canadian  Westinghouse  Company  have  been  awarded 
the  contract  for  installing  the  electric  light  plant  at  Picton,  Ont. 

The  by-law  to  raise  $15,000  to  establish  an  electric  light 
plant  in  the  town  of  Carberry,  Man.,  has  been  carried  by  a 
large  majority. 

The  Toronto  School  Board,  have  instructed  Mr.  Bishop, 
Superintendent  of  Buildings,  to  report  on  the  cost  of  installing  a 
lighting  plant  for  the  Technical  High  School. 

Mr.  J.  C.  Cadham,  of  the  Canadian  Ethanite  Company,  has 
asked  the  Stamford  Township  Council  as  to  the  inducements 
they  would  offer  his  company  to  establish  a  plant  for  the 
manufacture  of  ammonia  and  other  chemicals  by  electrical 
processes. 

The  Brandon  Electric  Light  Company  are  making  large  ex- 
tensions to  their  plant  in  order  to  supply  the  increasing  demands 


for  power  from  manufacturers.  They  will  increase  their  light- 
ing and  power  plant  by  600  h.  p.  and  have  made  arrangements 
for  the  building  of  anotfter  power  house.  It  is  expected  that  the 
new  plant  will  be  in  operation  about  August  ist. 

The  Gait  Electric  &  Gas  Fixtures,  Limited,  has  been  incorpo- 
rated with  a  capital  of  $40,000,  to  manufacture  and  sell  electric 
and  gas  fixtures  of  all  kinds.  The  headquarters  of  the  company 
will  be  Gait,  Ont.  The  directors  are  Messrs.  Henrj*  Dakin, 
plumber  ;  R.  G.  Struthers,  manufacturer  ;  and  M.  A,  Secord. 
barrister,  all  of  Gait. 

Incorporation  has  been  granted  to  the  Windigo  Lake  Com- 
pany, Limited,  to  carry  on  a  milling  business  and  develop  water 
powers  for  the  production  of  electricity,  with  headquarters  at 
New  Liskeard,  Ont.  The  capital  of  the  company  is  850,000, 
and  the  provisional  directors  are  William  Judge,  Lake  Windigo; 
S.  White,  Windsor  ;  and  T.  P.  Watson,  New  Liskeard.  Ont 
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,  SPARKS. 

The  Manitoba  Lumber  Company,  of  Eburne,  B.C.,  have  in- 
creased their  electric  light  system  by  the  installation  of  a  160 
light  dynamo  purchased  from  the  Canadian  General  Electric 
Company. 

The  Lakefield  Council  have  decided  to  submit  a  by-law  to 
the  ratepaj'ers  regarding  the  taking  over  of  the  Lakefield 
Light  &  Power  Company's  plant  at  the  price  of  $5,500  ;  also  the 
raising  of  $2,500  for  improvements  to  the  plant. 

The  Southwestern  Traction  Company,  of  London,  are 
negotiating  with  the  Ingersoll  Town  Council  for  the  privilege  of 
entering  the  town  in  connection  with  the  electric  railway  line 
which  they  intend  building  from  London  to  Hamilton. 

The  Ontario  Power  Companj',  Niagara  Falls,  Ont.,  are  in- 
stalling the  fourth  section  of  their  power  house  equipment. 
The  generator  will  be  12,500  h.p.  It  will  be  ready  for  operation 
in  March  and  a  fifth  unit  of  equal  size  will  be  ready  during 
April. 

The  Brandon  Electric  Light  Company  are  preparing  to  make 
large  extensions  to  their  plant  at  Brandon,  Man.  A  new  brick 
station  will  be  erected  in  which  modern  boilers,'  engines  and 
generators  will  be  installed.  Mr.  George  A.  Patterson  is  the 
general  manager. 

The  Dynamic  Machine  Works,  Limited,  has  recently  been  in- 
corporated in  Montreal,  with  a  capital  of  $15,000,  to  manufac- 
ture and  sell  electrical  apparatus.  The  promoters  include  Mr. 
Gilbert  Humphieys,  mechanical  engineer,  and  Mr.  Sydney 
Humphreys,  bookkeeper,  Montreal. 

At  the  annual  meeting  of  the  Otonabee  Power  Company  held 
at  Peterboro  recently,  a  very  satisfactory  statement  was  pre- 
sented. Some  700  houses  in  the  city  are  being  lighted  by  the 
company,  which  is  also  supplying  about  1,200  horse  power  to 
manufacturing  concerns.  Mr.  W.  H.  Meldrum  was  re-elected 
managing-director. 


Two  large  air  compressors  have  recently  been  supplied  to 
Vancouver  firms  by  the  Canada  Foundry  Company,  one  being  a 
steam  driven  compressor  for  the  Wallace  Shipyaids  Company, 
and  the  other  an  electrically  driven  compressor  for  the  Van- 
couver Shipyards  Company. 

A  new  light  and  power  station  is  about  to  Le  built  in  the  town 
of  Chatham,  N.B.  Tenders  for  the  necessary  steam  and 
electrical  apparatus  will  be  received  by  Mr.  P.  J.  Maclntyre  up 
to  the  20th  inst.  The  engineers  are  Messrs.  Lea  &  Coffin, 
Coristine  Building,  Montreal. 

The  North  Shore  Power,  Railway  &  Navigation  Company 
will  shortly  be  in  the  market  for  eight  100  k.w.  generators  for 
operating  their  pulp  mill  at  Clarke  City,  Que.  The  company 
have  offices  in  New  York,  Toronto  and  Quebec,  Mr.  Thomas 
Meaney  being  the  resident  director  at  the  latter  plat  e. 

The  V'ictoria  B.C.  Fire  Department  have  purchased  a  150  cell 
storage  battery  for  their  fire  alarm  system  from  the  Canadian 
General  Electric  Company.  These  cells  will  be  charged  by  a 
10  ampere  mercury  are  rectifier  operated  from  the  alternating 
current  circuit  of  the  British  Columbia  Railway  Company. 

The  proposed  power  plant  for  the  corporation  of  Morrisburg, 
Ont.,  will  shortly  be  commenced,  as  tenders  for  the  work  will  be 
received  by  Mr.  A.  A.  Logan,  Reeve,  up  to  March  20th.  The 
tenders  are  to  include  the  entire  work  from  the  beginning  of  the 
excavating  to  the  fully  developed  power,  together  with  about 
one  mile  of  transmission  line,  including  a  cable  across  the 
Williamsburg  canal. 

The  Niagara  Engine  Works,  Limited,  capitalized  at  $50,000, 
have  completed  their  plant  at  Niagara-on-the-Lake.  They  have 
erected  a  two  story  brick  factoiy  for  the  manufactu  e  of  gas  and 
gasoline  engines  and  are  at  present  working  on  an  engine  which 
will  embody  some  new  ideas.  The  gentlemen  interested  in  the 
enterprise  are  all  local.  The  manager  is  Mr.  E.  R.  Lundy,  of 
Niagara-on-the-Lake. 
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Hoilers.  .Steam  and  Power  l*i:inps,  Oatmeal  Mill  Machinery, 
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TRIALS  OF  GAS  ENGINES  AND  GAS  PRODUCERS. 

In  a  recent  issue  of  Engineering  Times  was  published  a  most 
interesting  preliminary  report  of  some  gas-engine  trials,  in 
which  the  engines  were  run  on  producer  gas.  The  report  was 
compiled  by  Prof.  Stanfield,  of  Edinburgh. 

In  order  to  obtain  reasonably  correct  results  as  to  fuel  con- 
sumption, every  possible  precaution  was  taken  to  bring  the  fuel, 
etc.,  in  each  producer  at  the  end  of  a  trial  into  the  same  condi- 
tion as  at  the  beginning.  In  this  respect  considerable  difficulty 
was  met,  as  the  design  of  most  producers  is  such  as  to  render  it 
almost  impossible  to  gauge  accurately  the  state  of  the  fire  as  to 
ash  and  clinker. 

The  duration  of  each  power  trial  was  placed  at  ten  hours. 
Each  plant  was  required  to  undergo  a  full  and  half-power  trial 
of  not  less  than  ten  hours,  also  a  light  load  trial  for  a  period  of 
five  hours.  In  the  light-load  trial  the  coal  consumption  was  not 
measured,  as  the  object  was  rather  to  ascertain  the  capab  lites 
of  the  producers  to  supply  gas  to  ihe  engines  when  running 
without  any  load.  All  the  plants  completed  this  light-load  trial 
satisfactorily. 

A  further  test  was  made  to  ascertain  the  time  required  to  get 
a  plant  up  to  full  working  load,  starting  with  the  producer 
empty  and  cold.  At  the  end  of  the  fir>t  three  days'  trials  the 
producers  were  emptied.  Very  little  clinker  wa'«  found  in  any 
of  them.    Scotch  anthracite  pea  coal  was  used. 

There  were  three  plants  which  completed  the  trials  without  a 
stop  of  any  description.  The  resulis  of  the  full-load  and  half- 
load  trials  of  their  units  are  shown  in  the  accompanying  table. 

In  arriving  at  the  above  results  as  to  coal  consumption,  due 
allowance  was  made  for  ash  and  clinker. 

FULL  LOAD  TRIAL. 


The  National  Gas  Engine  Co.  . 
The  Campbell  Gas  Engine  Co. 
Tangyes  Limited  

HALF  LOAD 

The  National  Gas  Engine  Co.  . 
The  Campbell  Gas  Engine  Co. 
Tangyes  Limited  


Duration 
of  Trial. 
Hours. 
10 
10 
10 

TRL\L. 

10 


10 


B.H.P. 


9-74 
20.44 
19.88 

5-36 
10.69 
10.72 


Coal  per 
B.H.P. 
per  hour. 

Lbs. 

o.?4 

0-93 
0.83 

0.91 
0.92 
1.08 


The  test  to  ascertain  the  time  required  to  get  a  plant  up  to  full 
working  loid,  starting  with  the  producer  empty  and  cold,  was 
productive  of  most  interesting  results,  as  follows": 
The    Campbill  Gas  Engine   Co  A  (a)  13  minutes 

Tangyes  Limited  B  (a)  16  " 

(b)  12X  " 

The  National  Gas  Engine  Co  D  (a)  15^  " 

(b)  48 

Crossley  Bros    E         t^'/i  " 

Speaking  of  the  gas-pr,jducer  problem  editorially,  the  Times 
says  : 

"  A  gas  producer  is  verj'  different  to  a  boiler,  for  the  tempera- 
ture in  different  parts  of  the  apparatus  is  by  no  means  uniform. 
There  is  often  a  change  of  carbon  dioxide  into  carbon  monoxide 
and  also  the  reverse  process.  Where  there  is  a  high  tempera- 
ture there  is  also  a  small  proportion  of  carbon  dioxide.  For  the 
smooth  working  of  the  gas  engine  there  must  hs  a  correct  pro- 
portion of  the  various  elements  which  make  up  the  gas,  and 
hence  it  is  quite  obvious  that  the  working  of  the  producer  con- 
siderably affects  the  working  of  the  gas  engine.  One  of  the 
most  tiresome  problems  in  connection  with  producers  is  that  of 
the  slag  and  cinder.  .  This  requires  considerable  attention, 
o  herwise  so  much  will  be  formed  that  the  producer  cannot  work 
efficiently.  We  might  say  that  careful  attention  is  the  keynote 
of  success  in  working  these  gas  generators  ;  it  requires  some 
training  to  pr  perly  stoke  a  steam  boiler,  but  apparently  it  is 
even  rfiore  essential  that  those  who  have  to  feed  producer^  with 
fuel  should  thoroughly  understand  their  work." 
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Switchboards  and  Panelboards 

COLLYER  &  BROCK 

MONTREAL 

Condxiit  Boxes,  Bvishirvgs,  Lockiwits  a-rvd  Fittings 
of  every  description,  ©lS  well  ©lS  Knife  Switches 
and  enclosed  F\ises. 
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WATER  POWER  DEVELOPMENT  AT  CLARKE  CITY,  QUE. 


The  prediction  that  some  day  the  provinces  of  On- 
tario and  Quebec  will  be  the  manufacturing  centre  of 
North  America  would  soon  be  removed  from  the  cate- 
gory of  prophesy  if  the  development  which  is  now 
taking  place  at  Seven  Islands,  in  the  province  of 
Quebec,  should  provide  the  stimulus  for  similar  indus- 
tries at  other  points.  The  works  under  construction 
at  Clarke  City,  the  name  given  to  the  yet  primitive 


the  company  are:  President,  James  Clarke,  publisher. 
New  York;  first  vice-president,  William  Clarke,  con- 
tractor, Toronto;  secretary-treasurer  and  resident 
director,  Thos.  Meaney,  Quebec;  Directors,  George 
Clarke,  publisher,  New  York,  and  John  Clarke,  con- 
tractor, Toronto. 

The  work  is  being  carried  out  under  the  supervision 
of  Engineers  Ross  &  Holgate,  of  Montreal,  and  George 


North  Shork  Powkr,  Railway  and  Navication  Company— Gunerai.  View  01  Works  Under  Construction  at  Clarkk  City,  Ql'e. 


village,  are  of  such  a  colossal  nature  as  to  daunt 
the  courage  of  any  but  those  having  unbounded  faith  in 
the  country  and  in  the  general  proposition.  Up  to 
the  present  the  public  has  heard  but  little  of  this  water 
power  development  and  pulp  mill  enterprise  on  which 
nearly  $2,000,000  has  already  been  expended,  and  the 
illustrations  and  particulars  presented  in  this  number 
of  the  Canadian  Electrical  News  will  doubtless  be  of 
interest. 

The  promoters  of  this  undertaking  are  the  North 
Shore  Power,  Railway  and  Navigation  Company,  incor- 
porated by  special  act  ot  the  Dominion  Parliament  on 
May  15th,  1902,  with  headquarters  in  Quebec  City, 
offices  at  New  York  and  Toronto,  and  works  at  Clarke 
City,  Hay  of  Seven  Islands,  on  the  north  shore  of  the 
Gulf  of  .St.  Lawrence.     The  officers  and   directors  of 


F.  Hardy,  of  New  York,  while  F.  W.  Sp'cer  is  general 
manager  of  construction. 

Construction  operations  commenced  in  the  spring 
of  1902  and  since  that  time  the  compan}'  have  completed 
and  equipped  with  full  complement  of  rolling  stock  a 
standard  gauge  steam  railway  nine  miles  in  length 
extending  trom  the  harbor  of  Seven  Islands  to  the 
town  site  of  Clarke  City,  in  addition  to  saw  mill,  pulp 
mill,  machine  shop,  and  other  buildings  described 
below  and  shown  in  the  illustration  on  this  page. 
The  town  site,  consisting  of  3,000  acres,  occupies  a 
level  plateau,  elevated  about  165  feet  above  the  level 
of  the  river,  and  on  it  are  situated  the  following  : 
Railway  yards;  storage  yards  for  lumber,  logs  and 
pulp  wood;  large  saw  mill  fully  equipped  with  modern 
machinery;  store  house  280x72  ft.;  concrete  boiler 
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house  76x53  ft.  equipped  with  six  150  h.  p.  boilers; 
concrete  engine  house;  concrete  building  90  x  40  ft., 
two  stories,  for  wood  preparing  department;  concrete 
buildings  for  machinery  repairs,  etc.,  consisting  of 
machine  shop  113  x  40  ft.,  equipped  with  all  requisite 
modern  machinery  and  tools,  locomotive  shop  80  x  30 
ft.  and  machinery  supply  room  80  x  30  ft.  The  large 
general  stores  building  is  also  of  concrete. 

The  development  of  the  water  power  and  erection 


North  Shore  Power,  Railway  and  Navigation  Co.mpanv— Main  Cofi  kr  Dam. 


poses  will  consist  of  eight  100  kilowatt  generators, 
the  contract  for  which  has  not  yet  been  awarded. 

In  addition  to  the  works  completed  and  under  way,  • 
the  plans  of  the  North  Shore  Power,  Railway  &  Navi- 
gation Company  include  the  construction  of  a  large  box 
shook  factory  and  various  other  enterprises,  which  it 
is  estimated  will  involve  an  outlay  of  85.000,000. 

FEATURES     OF  COXSTRLCTIO.V. 

When  the  company  started  operations  they  found 
Clarke  City  a  real  wilderness,  and 
up  to  the  present  time  the  timber 
cut  on  their  lands  has  been  used 
entirely  in  the  construction  of  their 
various  buildings. 

The  condition  of  ihe  St.  Marguer- 
ite river  was  such  as  to  necessitate 
much  work  in  preparation  for  the 
construction.  To  divert  the  river  it 
was  necessary  to  construct  two 
large  crib  coffer  dams,  one  being 
about  400  ft.  long  and  varying  from 
8  ft.  to  23  ft.  in  height,  and  the 
other  (the  main  dam)  being  about 
300  ft.  long  and  averaging  about 
24  ft.  in  height.  The  cribs  for  the 
main  dam  were  built  about  24  ft. 
square  and  trom  12  to  16  ft.  deep 
and  were  sunk  in  water  running  at 
about  eleven  miles  per  hour.  Stone 

of  pulp  mill  was  commenced  in  the  spring  of  1904,  and  clay  were  used  for  filling  the  cribs,  on  which  was 
Mr.  H.  J.  Bishop,  of  Toronto,  being  superintendent  of  built  a  continuous  crib-work  up  to  the  required  height, 
this  part  for  the  company  and  having  designed  the  This  crib-work  was  also  filled  with  stone,  after  which 
lay-out  of  plant  and  equipment,  including  the  coffer  sand  and  gravel  were  dumped  on  the  upstream  side 
dams,  mechanical  apparatus,  etc.,  required  in  carrying  of  the  dam  until  the  whole  was  made  water  tight.  In 
out  the  work.  The  water  power  under  development  addition,  about  400  feet  of  small  crib  protection  dams 
is  situated  on  the  St.  Marguerite  river.  The  w-ork  were  built,  and  an  earth  dam  about  500  ft.  long  and 
entails  about  18,000  yards  of  rock  excavation  and  10  ft.  high  was  carried  across  a  bay  of  the  river  so 
some  8,000  yards  of  earth  excavation  (exclusive  of  as  to  permit  of  the  unwatering  of  the  site  of  the  mill 
materials  used  as  fill  for  temporary  ' 
coffer  dams),  and  will  require  approxi- 
mately 28,000  cubic  yards  of  concrete 
to  complete.  The  dam  consists  of  a 
head  gate  wall  485  ft.  long,  varying 
from  32  to  48  ft.  high,  and  an  overflow- 
dam  690  ft.  long,  405  ft.  averaging 
about  22  ft.  high  and  285  ft.  averaging 
about  10 ft.  6  in.  high.  The  working 
head  of  water  will  be  53  ft.  There  are 
seven  penstocks  for  conveying  the 
water  to  the  turbines,  four  being  15 
ft.  in  diameter,  one  8  ft.  in  diameter 
and  two  7  ft.  6  in.  in  diameter,  con- 
trolled by  30  lieadgates.  The  tur- 
bines, which  will  have  a  combined 
capacity  of  about  22,400  h.p. ,  were 
manulactured  by  the  S.  Morgan  Smith 
Company,  of  York,  Pennsylvania. 

The  pulp  mill  building  when  com- 
pleted will  be  500  X  160  ft.  and  will  have  a  capacity  for 
turning  out  250  tons  of  dry  mechanical  pulp  per  day. 
It  is  expected  to  be  in  operation  during  the  current 
year.  The  pulp  grinding  equipment  will  consist  of  48 
grinders,  taking  a  total  of  18,000  h.  p.  There  will  be 
an  inclined  railway  connecting  the  mill  with  the  ma- 
chine shop  (which  is  160  ft.  above  the  level  of  the  mill), 
and  a  complete  system  of  conveyors  for  handling  logs, 


North  Shoke  Powkk,  Kaii.w w  anp  \a\u;ation  \\\  1, 
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pulp  wood  and  pulp.    The  electric  plant  for  power  pur- 


and  tail-races.  This  bay  from  which  the  water  was 
pumped  was  some  eight  acres  in  extent. 

The  foundations  of  the  mill  are  carried  dow  n  to  solid 
rock  at  some  points  extending  20  ft.  below  the  bed  of 
the  river.  The  rock  excavated  is  all  granite,  of  excel- 
lent quality  for  concrete  work,  and  all  of  which  will  be 
used. 

Two  large  stone  crushers,  manutactured  bv  the 
Jenckes  Machine  Company,  of  Sherbrookc.  V,}ue.,  break 
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the  stone  on  the  site  of  the  mill  and  dam.  The  sand 
for  the  mill  concrete  is  excavated  from  the  bed  of  the 
river,  being  loaded  direct  into  small  cars  and  hauled 
up  an  incline  track  to  the  concrete  mixer.  Sand  for 
the  dam  is  excavated  on  the  line  of  the  company's 
railway  and  hauled  on  cars  to  a  trestle  at  the  brink  of 
the  mill,  being  carried  down  to  the  required  point  by  a 
link  belt  conveyor  furnished  by  Carrier,  Laine  &  Com- 
pany, of  Levis,  Que.     The  cement  and  other  materials 


North^Shore  Power,  Railwav^andj^Navigation  Company- 
Mill,  Tail  Races  and  Portion  of  Head  Gate 

are  conveyed  down  an  inclined  railway,  the  tracks 
continuing  along  on  top  of  the  concrete  forms  of  the 
dam. 

Two  Smith  concrete  mixers,  furnished  by  W.  H.  C. 
Mussen  &  Company,  of  Montreal,  arc  used.  The 
mixers  empty  into  small  dump  cars  in  which  the  con- 
crete is  conveyed  to  the  desired  location  and  dumped 
direct  from  cars  into  forms.  The  cars  are  so  arranged 
that  they  can  be  lifted  by  derricks  and  transferred  from 
one  track  to  another  or  from  one 
level  to  another.  Six  large  guyed 
derricks,  two  stiff  leg  derricks,  and 
two  travelling  derricks  on  trestles, 
cover  the  whole  of  the  site  of  the 
mill  and  headgate  wall,  whilst  a 
locomotive  crane  handles  the  ma- 
terials in  the  yard  above  and  passes 
them  to  the  inclined  railway.  Ma- 
terials or  machinery  can  consequent- 
ly be  easily  moved  about  to  any 
point  required. 

A  trestle  22  ft.  high  extends  the 
full  length  of  the  headgate  wall, 
and  upon  this  a  large  travelling 
derrick  with  54  ft.  boom,  and  a 
Smith  concrete  mixer  with  double 
deck  travelling  platform,  can  be 
moved  backward  and  forward  as 
required. 

The  stone  crushers  have  belt 
conveyers  attached  which  convey  the  stone  into  bins, 
from  which  it  is  conveyed  by  small  dump  cars  direct  to 
the  concrete  mixer.  In  forming  the  walls  and  dams, 
heavy  trestle  bents  are  built  to  full  height  (conforming 
to  the  section)  and  set  up  at  intervals,  which  bents 
support  and  stiffen  the  framework  of  forms  and  also 
support  the  stringer  upon  which  the  tracks  are  laid 


for  the  cars  which  carry  the  concrete  and  dump 
directly  into  forms. 

The  plans  of  the  company  for  the  no  distant  future 
include  the  development  of  their  extensive  mineral 
deposits  of  iron,  copper,  gold,  mica,  asbestos  and  lime- 
stone. It  is  proposed  to  employ  a  special  electrical 
process  for  the  treatment  of  the  iron  ore  and  sand. 

AN    ALLIED  COMPANY. 

The  directors  of  the  North  Shore  Power,  Railway 
&  Navigation  Company  form  the 
same  board  as  the  Quebec,  Sague- 
nay  &  Gulf  of  St.  Lawrence  Railway 
Company,  which  latter  company  has 
secured  a  charter  from  the  Do- 
minion Parliament  for  the  construc- 
tion of  a  standard  gauge  railway 
from  Quebec  to  Seven  Islands.  The 
preliminary  surveys  of  this  line  show 
approximately  a  road  of  some  375 
miles.  For  the  first  200  miles  of 
this  road,  the  Dominion  Parlia- 
ment has  voted  the  usual  cash  sub- 
sidy. The  company  is  now  in  treaty 
with  the  Provincial  Government  for 
a  land  grant,  which  when  obtained 
will  result  in  the  construction  of  this 
very  important  and  much  needed 
line.  The  construction  of  this  road 
means  the  building  of  large  termi- 
nals at  Quebec  and  Seven  Islands.  Seven  Islands  will 
then  become  one  of  the  greatest  winter  ports  in  Canada. 


-South  Wall  of 
Wall. 


THE  EDMONTON  ELECTRIC  PLANT. 

Referring  to  the  electric  plant  recently  installed  at 
the  city  of  Edmonton,  Alberta,  described  and  illustrated 
in  our  issue  of  February,  1906,  we  are  informed  that 
the  600  h.p.  cross  compound  engine  referred  to  is  of 
the  Robb-Armstrong  Corliss  type,  and  the  smaller  one 
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1\>U  ER,  Kaii.v\  a\  and  Nav  igation  C'omi'anv  -Hi  ii.dim^s 
in  Course  of  Construction. 

is  of  the  Robb-Armstrong  "Sweet"  valve  type,  manu- 
factured by  the  Robb  Engineering  Company,  Limited, 
of  Amherst,  Nova  Scotia.  In  addition,  the  Robb 
I^ngineering  Company  previously  installed  in  the  same 
plant  a  150  h.p.  engine,  30  h.p.  exciter  engine  and  two 
150  h.p.  Robb-Mumford  boilers,  the  .sceam  part  of  the 
ec|uipmcnl  having  been  furnished  and  installed  by  this 
company. 
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The  Electrical  Equipment  of  Joseph  Simpson  Sons'  Knitting  Mills 


The  electric  light  and  power  plant  recently  installed 
in  the  knitting  mills  of  the  Joseph  Simpson  Sons'  fac- 
tory in  Toronto,  under  the  supervision  of  Mr.  H.  F. 
Strickland,  electrical  engineer,  and  now  chief  electrical 
■nspector  of  the  Canadian  Fire  Underwriters  Asso- 
ciation, is  a  250  k.w.  three-phase  550  volt  installation 
and  is  the  outcome  of  a  3  k.w.  Edison  bi-polar  dynamo 
and  wiring  for  40  lights  installed  as  an  experiment  in 
the  finishing  room  of  this  factory  over  seven  years  ago 
by  the  same  engineer.  From  the  small  experiment  and 
the  satisfactory  results  therefrom,  the  Joseph  Simp- 
son Sons  ordered  a  125  volt,  25  r. p.m.  generator  and 
added  200  lights  thereto  and  again  exchanged  the 


Fig.  I. 


same  for  a  45  generator  of  the  same  type  and  extended 
their  wiring  throughout  the  entire  works.  The  firm 
declare  that  the  extra  fuel  required  to  operate  ihis 
plant  could  not  be  noticed  and  that  to  all  practical 
purposes  they  appeared  to  be  securing  their  light  at  no 
appreciable  cost  whatever. 

In  November,  1904,  the  Joseph  Simpson  business 
had  attained  much  proportions  that  they  felt  the  time 
had  come  to  greatly  extend  their  already  extensive 
works  and  Mr.  Strickland  was  retained  to  design  and 
supervise  a  complete  power  transmission  system 
throughout  the  entire  works.  A  large  new  six  story 
mill  was  added  to  the  plant  and  also  a  new  modern 
power  house,  built  from  the  designs  of  Mr.  C.  J.  Gib- 
son, the  well  known  architect. 

The  power  house  is  ot  brick  with  concrete  floors  and 
ceilings  and  contains  three  150  h.p.  return  tubular 
boilers  installed  by  the  Goldie  &  McCulloch  Company, 
together  with  feed  pumps,  fire  pump  and  heaters,  all 
located  in  the  boiler  house  section  of  the  power  house, 
and  a  250  k.w.  C.G.E.  550  volt  200  r.  p.  m.  three- 
phase  alternating  current  generator  direct  connected  to 
a  tandem  compound  engine  also  installed  by  the  Goldie 
&  McCulloch  Company.  This  unit,  together  with  the 
switchboard  and  cells,  is  located  in  the  dynamo  room. 
The  exciter  is  mounted  on  a  rigid  wall  bracket  placed 
10  feet  trom  the  floor,  which  proves  to  be  a  satisfactory 
location,  giving  a  neat  drive  from  a  pulley  attached  to 
the  shaft  of  generator. 

The  switchboard  is  of  blue  V'ermont  marble,  is  mount- 
ed on  angle  iron  brackets  and  contains  oil  switch,  volt 
and  ampere  meter,  field  and  exciter  rheostats  and  six 
circuit  switches.  The  main  leads  from  generator  to 
switchboard  are  conveyed  in  6" tile  pipe  under  the  floor. 

To  each  of  the  four  mills  a  three-phase  circuit  is  run 
from  one  of  the  switches  to  furnish  power,  and 
terminating  on  a  subs' antial  marble  panel  located  at 
the  point  of  entrance  in  each  mill,  and  from  this  the 


various  power  circuits  radiate  in  Richmondt  conduits 
to  each  motor. 

There  are  three  transformers  fed  by  one  three-phase 
circuit,  being  one  transformer  on  each  phase,  dividing 
the  lighting  into  three  equal  sections. 

The  secondaries  are  conveyed  to  the  main  panels 
mentioned  above  in  each  mill  and  feed  one  side  of  a 
double  throw  switch  and  the  city  service  the  other,  so 
that  any  mill  may  be  thrown  from  the  local  supply  to 
the  city  should  necessity  arise  therefor. 

The  original  wiring  did  not  require  to  be  disturbed 
beyond  a  slight  rearrangement  of  the  mains.  The 
panels  are  neat  and  substantial,  equipped  with  modern 
enclosed  fuses  and  switches  and  securely  supported  on 
strap  brackets  and  encased  in  neat  cabinets.  They 
were  supplied,  as  were  also  the  transformers,  by  John 
Forman,  of  Montreal. 

There  are  some  26  motors  ranging  in  size  from  i  }4 
h.p.  to  30  h.p.,  all  being  type  "K"  C.G.E.  three  phase 
induction  motors  and  all  located  on  rigid  cast  iron  wall 
brackets,  which  proves  very  satisfactory  from  every 
point  of  view. 

There  is  no  abnormal  disturbance  in  the  lights 
through  the  running  of  the  motors  other  than  what  is 
to  be  expected  when  a  motor  is  started. 

To  save  cost  in  the  running  of  the  main  feeders, 
from  the  power  house  to  the  various  mills,  they  were 
drawn  through  iron  conduits  which  were  buried  some 
two  feet  below  the  ground.  These  cables  are  not  lead 
covered  but  are  double  braided  rubber  covered. 

Considerable  water  entered  the  pipes  through  some 
unseen  defect,  and  owing  to  the  extremely  wet  ground 
they  were  raised  to  within  6  inches  of  the  surface  and 
laid  in  a  \'  shaped  trough  of  2'  pine  filled  with  tar. 
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which  up  to  the  present  seems  to  be  quite  satisfactory. 

It  appears,  however,  that  the  abandoning  of  the 
lead  cable  is  not  a  good  policy,  and  the  engineer  states 
that  he  believes  it  is  not  safe  to  trust  to  the  conduit  or 
any  rubber  insulation  which  may  have  to  withstand  anv 
moisture  which  may  arise  in  an  underground  conduit. 
The  question  of  underground  feeds  in  cases  like  this  is 
one  of  more  or  less  interest  and  even  with  a  lead  cable 
we  are  not  absolutely  trouble  proof. 

By  referring  to  sketch  Fig.  i.  the  method  adopted  in 
the  Joseph  Simpson  plant  will  be  seen,  but  during  the 
progress  of  the  works  they  had  a  visit  from  an  English 
engineer,  Mr.  H.  Moody,  of  Moody  Bros..  London, 
who  described  a  system  of  conveying  from  power 
house  to  mills  which  has  proven  to  be  almost  "trouble 
proof".  This  method  is  shown  in  Fig.  2.  It  consists 
of  simply  laying  paper  covered  cables  in  a  wooden 
trough  on  2"  x  4  cross  pieces  overv  2  foot  and 
separating  same  with  wooden  blocks  and  filling  the 
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trough  up  level  with  bitumen  and  finally  covering  the 
whole  with  a  solid  3"  cover,  this  trough  to  be  buried 
say  I  foot  below  the  surface.  The  English  engineer 
claims  that  for  yard  distribution  this  has  given  absolute 
satisfaction. 

The  Messrs.  Simpson,  like  many  others  before  them, 
in  purchasing  their  generating  unit,  calculated  that  250 
k.w.  would  more  than  supply  all  their  requirements, 
but  it  now  appears  that  their  rapidly  increasing  plant 
will  shortly  require  more  power,  and  it  will  likely  be 
necessary  to  further  extend.  The  new  six-story  mill 
is  not  yet  fully  equipped  with  the  full  complement  of 
machinery  that  will  ultimately  be  installed  therein,  and 
until  this  is  accomplished  and  the  entire  plant  brought 
down  to  a  running  basis,  it  will  be  difficult  to  know 
whether  the  present  plant  will  fully  provide  for  their 
ever  increasing  business. 

The  rearrangement  of  the  drives  throughout  the 
factory  was  a  task  of  no  mean  proportions,  as  it  had 
previously  been  driven  from  a  Wheelock  engine  and 
belts  and  was  a  maize  of  shafts,  quarter  turns,  idlers, 
gears  and  other  paraphernalia  incident  to  belts. 
The  drives  are  well  worked  out  and  in  only  one  or  two 
cases  has  resort  to  counters  been  necessary.  As  an 
illustration  of  what  a  good  induction  motor  will  stand, 
it  might  be  said  that  one  15  h. p.  motor  was  operating  2 
rag  pickers  when  difficulty  was  experienced  in  keeping 
the  fuses  in.  This  continued  for  some  time  until  the  load 
was  measured  and  it  was  ascertained  that  the  motor 
was  operating  continuously  at  nearly  100  per  cent, 
overload.  This  motor  was  supplanted  by  a  30  h.p. 
motor  and  it  is  still  operating  another  department  none 
the  worse  for  its  severe  test. 

It  is  not  an  easy  task  to  go  through  a  large  mill  and 
fix  the  h.p.  required  for  operating  various  sections 
under  new  conditions, and  it  may  be  said  that  with  very 
slight  modifications  very  little  change  was  required  in 
size  of  motors. 


CANADIAN  ELECTRICAL  ASSOCIATION. 

A  meeting  of  the  Executive  Committee  of  the  above 
Association  was  held  at  the  King  Edward  Hotel  on 
Wednesday,  February  28th,  at  which  several  members 
of  the  Local  Committee  appointed  to  arrange  for  the 
annual  convention  at  Niagara  Falls,  Ont.,  were  also 
present.  It  was  decided  to  hold  the  convention  on 
Tuesday,  Wednesday  and  Thursday,  June  19,  20  and 
21.  The  first  day  will  be  devoted  entirely  to  business 
and  ihe  reading  and  discussion  of  papers  and  will 
include  evening  sessions.  There  will  be  morning 
sessions  on  the  second  and  third  days,  leaving  the 
afternoons  for  an  inspection  of  the  power  plants  and 
other  entertainment  features.  The  headquarters  of 
the  convention  will  be  the  Clifton  House 

The  committee  on  papers  have  already  secured  the 
promise  of  several  papers  on  suitable  subjects,  includ- 
ing one  by  Mr.  F.  O.  Blackwell,  of  New  York, 
reviewing  the  most  interesting  points  of  the  different 
power  plants  Niagara  Falls. 

Niagara  Falls  is  without  doubt  the  most  interesting 
place  in  Canada  for  a  convention  of  electrical  people, 
and  there  is  every  indication  that  the  forthcoming 
convention  will  be  the  most  successful  one  in  the 
history  of  the  Canadian  Electrical  Association.  Mr. 
R.  H.  Hamilton,  manager  of  the  Packard  Electric 
Company,  St.  Catharines,  Ont.,  is  Chairman  of  the 
Local  Committee. 
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A  NOVEL  WATER  TURBINE. 

The  utilization  of  power  from  low  and  variable  falls 
of  water  is  still  somewhat  uncommon  in  hydro- 
electric practice,  consequently  some  interest  attaches 
to  a  special  turbine  designed  for  a  normal  fall  of  16  ft. 
at  Sewall's  Falls,  New  Haven,  U.S.A.  In  flood  times 
this  working  fall  is  reduced  to  12  ft.,  making  a  con- 
siderable difference  in  the  head  available.  A  triplex 
form  of  turbine  has  been  adopted  with  three  sets  of 
runners  and  gates  complete.  The  three  sets  of  runners 
are  all  connected  to  the  tail-race  by  means  of  draft 
tubes,  so  as  to  derive  the  full  energy  of  the  water,  due 
to  its  actual  head,  from  each  of  the  runners,  no  matter 
what  its  relative  or  actual  position  may  be  upon  the 
shaft.  The  lower  runner  of  each  wheel  has  a  draft 
tube  by  itself,  while  a  single  tube  of  larger  dimensions 
carries  off  the  discharge  water  from  the  two  upper  run- 
ners. The  turbines  are  of  the  Francis  central  dis- 
charge type.  The  three  runners  on  each  wheel  are  of 
equal  size,  form  and  capacity  ;  but  they  do  not  all  dis- 
charge in  the  same  direction.  The  lower  one  dis- 
charges downwards  into  an  individual  concrete  draft 
tube.  The  upper  runner  discharges  downward  and  the 
middle  one  upward,  both  into  a  second  concrete  draft 
tube  which  joins  the  lower  one  at  the  bottom  of  the 
tail-race.  The  reactions  from  the  upper  two  runners 
practically  balance  one  another,  while  the  reaction  from 
the  discharge  of  the  lower  runner,  being  upward, 
tends  to  lift  a  portion  of  the  load  on  the  turbine 
shaft.  This  effect  is  considered  negligible  in  the  tur- 
bine design,  but  provision  is  made  for  using  the  pres- 
sure due  to  the  head  of  water  actually  to  carry  a  con- 
siderable part  of  the  weight  of  the  turbines  and  the 
generators  at  all  times.  This  is  done  by  admitting 
the  water  of  the  flume  into  a  space  directly  under  the 
second  runner  of  each  turbine,  where  it  exerts  its  pres- 
sure upward  against  a  circular  plate  which  forms  a 
revolving-piston.  The  wheels  will  each  produce  900 
h.  p.  with  a  sixteen-foot  head  with  a  consumption  of 
620  cubic  feet  of  water  per  second,  or  625  h.  p.  at  a 
twelve-foot  head  with  a  flow  of  650  cubic  feet  per 
second. 


NATIONAL  ELECTRIC  LIGHT 
CONVENTION. 

The  twenty-ninth  convention  of  the  National  Electric 
Light  Association  will  be  held  at  Atlantic  City,  N.J., 
June  5,  6,  7  and  8,  1905.  There  has  been  a  large  ad- 
dition to  the  membership  of  the  Association,  and  a 
very  interesting  convention  is  expected. 


MARITIME  ELECTRICAL  ASSOCIATION. 

A  meeting  of  the  Halifax  and  Dartmouth  members 
of  the  Maritime  Electrical  Association  was  held  in 
Dalhousie  College  on  Thursday  evening,  March  8th, 
the  object  of  the  meeting  being  the  organization  of  a 
local  branch  of  the  association,  as  provided  in  the  con- 
stitution. In  addition,  Prof.  Sexton,  of  Dalhousie 
College,  gave  an  illustrated  lecture  on  "  Power  and 
Industrial  Development  at  Niagara  Falls." 


An  ;ilarm  to  give  warning  when  an  injector  becomes  clogged 
and  fails  to  operate  has  recently  been  patenteii,  and  consists  of 
a  whistle,  which  is  sounded  by  the  back  pressure  of  the  steam 
when  the  injector  becomes  inoperative. 
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Branch  office  of  Canadian   Electrical  News, 
38  Alliance  Building,  Montreal, 

March  loth,  1906. 
•  Mr.  Jones,  of  the  Postal  Telegraph  Company,  New  York,  in- 
ventor of  the  "  Phantoplex  "  System  of  Telegraphy,  visited  Mon- 
treal lately,  his  time  being  employed  principally  in  discussing 
business  matters  with  Mr.  W.  J.  Camp,  of  the  CP. R.  Telegraph 
Company. 

Some  firm  in  the  United  States  have  invented  a  small  cooling 
plant  for  ordinary  butchers'  refrigerators,  equivalent  to  250  lbs. 
ot  ice  per  diem.  The  pumping  is  done  by  a  small  electric  motor. 
If  the  inventor  would  still  further  reduce  the  output  giving  a 
capacity  for  20  lbs.  per  diem  for  household  use,  it  would  be  the 
novelty  and  seller  of  the  age. 

It  is  amusing  to  hear  the  cry  of  "  unsightly  poles  "  in  Montreal 
and  suburbs  which  occasionally  is  set  forih  by  the  daily  press. 
While  no  one  questions  the  advisability  of  the  underground  ser- 
vice, it  is  pretty  expensive  business  to  lay  underground  mains  in 
a  city  with  a  subsoil  like  Montreal,  and  the  compelling  of  com- 
panies to  such  a  procedure  would  probably  cause  a  higher  rate 
of  electric  lighting.  It  is  time,  however,  that  some  such  project 
was  being  looked  into,  for  the  time  will  surely  come  when  it  must 
be  done  ;  in  the  meanwhile,  several  of  the  companies  interested 
might  lessen  the  cry  on  this  question  by  taking  down  some  of  the 
numerous  poles  which  are  absolutely  of  no  utility,  but  merely 
left  standing  to  prevent  "  the  other  fellow  "  getting  such  loca- 
tion. This  last  remark  does  not  pertain  only  to  the  electric  light 
and  power  interests. 

When  the  people  of  Montreal  wake  up  some  day  and  realize 
the  fact  that  their  whole  fire  alarm  system  is  centered  in  a  "non- 
fireproof  "  building  and  at  the  very  top  of  same  (viz.,  the  City 
Hall),  and  which  would  be  entirely  wiped  out  did  a  fire  once  get 
properly  started,  they  will  endeavor  to  find  the  money  for  a 
suitable  building.  It  is  strange  in  Montreal  how  the  money  can 
flow  for  the  entertainment  of  some  delegation,  but  the  cry  is  al- 
ways "  no  funds  "  when  a  useful  object  like  this  is  desired.  Mr. 
Ferns,  the  able  fire  alarm  superintendent  for  Montreal,  has  not 
failed  to  point  out  this  weakness,  but  so  far  apparently  without 
avail. 

Mr.  George  Thompson,  formerly  assistinjj;  Mr.  W.  B.  Kelsch 
as  superintendent  of  the  circuits  for  the  Montreal  Light,  Heat 
&  Power  Company,  has  lately  resigned  his  position  with  that 
company  to  take  a  more  important  one  superintending  the 
installation  tor  the  municipal  electric  light  plant  of  Westmount. 
Mr.  Thompson  is  a  native  of  Belleville,  Ont.,  and  put  in  his  first 
years  at  the  electrical  business  on  the  staff  of  the  Montrea' 
Electric  Company;  later  he  went  into  business  on  his  own 
account  at  Belleville,  but  not  finding  sufficient  scope  accepted  a 
position  with  the  late  Lachine  Rapids  Company  hero,  which 
latterly  became  merged  into  the  Montreal  Light,  Heat  &  Power 
Company.  Mr.  Thompson  is  a  thoroughly  reliable  man,  well 
posted  in  his  business,  and  of  such  character  that  he  ought  to 
prove  the  right  man  in  the  right  place,  and  Westmount  can  be 
congratulated  upon  securing  his  services. 

Our  genial  friend,  Mr.  G.H.  Hill,  well  known  to  the  electrical 
fraternity,  has  steppt  d  back  from  the  farm  to  once  more  lake  up 
the  reins  in  the  electrical  business.  Mr.  Hill  has  accepted  a 
position  with  the  Bell  Telephone  Company,  and  although  not 
permanently  located  in  Montreal,  is  often  seen  around. 

Mr.  G.  C.  Rough,  of  the  Packard  Electric  Company,  St. 
Catharines,  Mr.  E.A.  Evans,  of  the  Quebec  Railway,  Light  & 
Power  Company,  and  Mr.  H.  B.  Kirkland,  of  the  American 
Circular  Loom  Company,  Boston,  were  all  in  Montreal  lately  on 
a  business  visit. 

Mr.  P.H.  Lahee,  electrical  contractor,  of  this  city,  accompanied 
by  Mrs.  Lahee,  has  been  in  Winnipeg  recently.  Mr.  Lahee  has 
opened  a  branch  there  and  has  some  large  work  in  progress. 

It  is  possible  that  the  late  decision  of  the  Privy  Council,  which 
hands  the  water  power  of  the  Cedar  Rapids  near  Beauharnois  to 
the  Montreal  Light,  Heat  &  Power  Company,  inay  result  in 
another  transmission  to  Montreal,  in  which  case  there  will  be 
few  cities  on  the  continent  as  well  attended  to  electrically. 

The  Builders'  Exchange  here  are  contemplating  moving  into 


larger  premises,  if  such  can  possibly  be  secured  at  a  reasonable 
figure  in  the  business  cetitre.  Unfortunatelj-,  real  estate  owners 
in  Montreal  have  become  so  grasping  that  even  the  ultimate 
benefit  to  them  of  a  large  Building  Exchange  will  not  tend  to 
affect  their  shylock  tendencies.  One  of  the  principal  objects  in 
securing  larger  premises  is  to  have  space  for  permanent  ex- 
hibits of  the  different  trades.  It  would  certainlv  be  a  good 
thing  for  the  electrical  contractor  to  be  able  to  take  his  customer 
and  point  out  to  him  what  is  the  latest  thing  in  a  particular  line. 
An  exhibit  of  electrical  novelties  pertaining  to  household  use, 
different  types  of  switches,  fixtures  and  the  like,  would  certainly 
attract  more  attention  than  any  exhibit  that  plumbers,  painters 
and  other  trades  could  make. 


ELECTRICAL  CONTRACTORS  ASSOCIATION. 

After  a  long  period  of  apathy,  it  was  recently  decided  to  levive 
the  Electrical  Contractors'  Association  ot  the  Province  of  Quebec 
with  the  object  of  receiving  due  recognition  for  this  importaiit 
branch  of  the  electrical  industry.  A  well  attended  meeiing  was 
held  last  month  in  the  rooms  of  the  Builders'  Exchange, 
Montreal,  when  it  was  decided  to  form  an  Electrical  Section  1  f 
the  Exchange.  The  proceedings  were  marked  throughout  by 
cordiality,  unanimity  and  a  steadfast  determination  to  furihtr 
the  common  interests  of  all  legitimate  contractors. 

The  call  for  a  meeting  was  met  by  a  response  from  sixteen 
prominent  firms.  Mr.  J.H.  Lauer,  the  permanent  Secretary  of 
the  Builders'  Exchange,  acted  as  Secretary  for  the  meeting. 

The  election  of  officers  resulted  in  Mr.  E.  W.  Saver,  of  the 
Sayer  Electric  Company,  being  chosen  as  president,  and  Mr. 
Wm.  B.  Shaw,  of  the  Montreal  Electric  Company,  as  the 
representative  Director  to  the  Builders'  Exchange. 

The  complete  list  of  officers  and  members  is  a  as  follows: 

President — E.  W.  Sayer  (Sayer  Electric  Company). 

Representative  Director  to  the  Board  of  the  Builders'  Ex- 
change— W.  B.  Shaw  (Montreal  Electric  Company). 

Secretary — J.  Herbert  Lauer,  General  Secretary  Builders' 
Exchange. 

Committee — F.  H.  Leonard  (Electric  Engineering  Company); 
R.  Moncel  ;  X.  W.  McLaren  (Ness.  McLaren  &  Bate);  W.  J. 
O'Leary  (W.  J.  O'Leary  &  Company);  S.  J.  Parsons  (McDonald 
&  Willson);  J.  E.  Scott  (J.  E.  Scott  Sl  Company)  ;  N.  Simoneau. 

Members — Jas.  Bennett,  City  Electric  Co.,  Crescent  Electric 
Co.,  Electric  Repair  &  Contracing  Co.,  The  Ganh  Co.,  Inter- 
national Electric  Cv''.,  lenkin-Leslie  Brass  Co.,  Philip  I^hee. 
Metropolitan  Electric  Co.,  Henry  Morgan  &,  Co..  J.  R.  Pain- 
chaud,  Electrical  Engineering  Co.,  Fogarty  Brothers.  W'm. 
Rochon,  J.  J.  \'alois,  Fred  Thomson  &  Co.,  F.  W.  Cotten, 
Collyer  &  Brock,  Canada  Electric  Co.,  W.  J.  Hastings.  S.  W. 
Jennings,  Rend.  Lionais,  The  Robert  .Mitchell  Co..  Limited, 
Peerless  Gas  Light  Co.,  Limited,  McDonald  &  Willson,  StandarJ 
Construction  Co.,  H.  J.  \  ickersoo  Electric  Co. 

It  was  resolved  to  use  the  By-Laws  of  the  Builders'  Exchange 
as  a  nucleus,  adding  such  others  a^  might  be  necessary  for  the 
particular  gavernment  of  the  Electrical  Section.  It  is  believed 
that  this  consilidatx?d  action  will  be  an  incentive  to  others  to 
join  and  assist  in  furthering  the  trade  generally  in  the  city  of 
Montreal. 

A  mistaken  idea  prevails  wi  h  some  that  it  is  the  intention  ol 
the  electrical  contmctors  in  question  to  get  together  merely  to 
fight  the  Union.  Such  is  far  from  being  the  case,  as  in  the  fiist 
place  it  is  well  known  that  the  policy  of  the  contractors  is  "open 
shop,"  and  a  wireman  is  not  asked  whether  ho  is  "  union  "  or 
"non-union.'  The  purpose  of  the  .\ssociation  is  Along  the 
lines  of  getting  architects  to  submit  satisfactory  s|>ecifications. 
to  endeavor  to  bring  up  the  standard  of  construction  by  securing 
compulsory  inspection  at  a  later  dale,  and  ger.rrally  10  boiiefit 
the  trade  as  a  whole. 


The  Robb  Engineering  Company  has  received  an  01  mot  lor  .-i 
300  horse  power  engine  for  the  .•X.lborta  Railway  &  Irrigation 
Company,  of  Lothbridge,  Alia. 

The  Canadian  General  Electric  Company  have  been  appointed 
sales  agent  tor  the  "Blue  Gloss"  commutator  compound  manu- 
factured by  the  Blue  Gloss  Lubricant  Company,  Toronto 
Junction.  This  compound  eliminates  the  wear  on  the  brushes 
and  coniputator.  prevents  sparking  and  reduces  the  tem- 
perature. 
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Mr.  J.  Herbert  Lauer,  Secretary.  Mr.  W.  B.  Shaw,  Mr.  N.  Simoneau. 

Representative  Director  to  Builders'  Exchange. 


Mr.  F.  H.  Leonard. 


Mr.  E.  W.  Saver,  President. 


Mr.  J.  E.  Scott. 


Mr.  N.  W.  Mc  Laren. 


Mr.  W.  J.  O'Lkary. 


Mr.  F.  J.  Parsons. 


EXECUTIVE 


COMMITTEE  OF  THE  ELECTRICAL  SECTION  OF  THE  MONTREAL  BUILDERS' 

EXCHANGE. 
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The  Pennsylvania  Railway  has 
had  for  years  a  famous  line  run- 
ning between  Atlantic  City  and 
Camden,  New  Jersey,  which  latter  point  is  immediately 
opposite  the  City  of  Philadelphia.  This  line  is  about 
sixty-four  miles  in  length  and  a  schedule  has  been 
maintained  over  it  which  has  been  of  universal  interest 
to  steam  railroad  men,  the  run  being  made  in  exactlv 
one  hour.  The  road-bed  on  this  section  is  probably 
one  of  the  finest  in  the  world,  the  line  being  practically 
without  grades,  practically  straight,  perfectly  ballasted, 
and  equipped  with  one  hundred  pound  rails.  Such  a 
road-bed  is,  of  course,  absolutely  necessary  for  the 
maintenance  of  such  a  speed  with  safety,  for  the  one 
hour  schedule  mentioned  includes  the  time  of  starting 
and  stopping  at  the  terminals,  meaning  that  at  various 
points  along  the  road  the  speed  may  be  as  high  as 
seventy-five  or  eighty  miles  an  hour.  The  change 
from  steam  to  electricity  is  an  exceedingly  interesting 
one,  for  the  new  scheme  provides  a  three  car  train 
every  fi'teen  minutes,  running  the  entire  distance 
without  a  stop.  The  schedule  has  been  increased  to 
eighty  minutes,  but  doubtless  the  greater  frequency  of 
the  service  more  than  compensates  for  this  reduction 
in  speed.  Each  car  will  be  a  driving  car.  being 
equipped  with  direct  current  motors  of  two  hundred 
horse  power  capacity,  the  three  car  train  being  con- 
trolled by  one  motorman  through  means  of  the 
Sprague-General  Electric  multiple  unit  system.  Over 
certain  sections  of  branch  lines  it  has  been  necessarj- 
to  adopt  the  overhead  trolley,  but  on  the  main  stretch 
between  .Atlantic  City  and  Camden  the  third  rail  has 
been  decided  upon.  The  power  house  will  be  situated 
at  Camden,  and  will  contain  three  two  thousand 
kilowatt,  three  phase,  25  cycle  Curtis  turbo-generators. 
The  transmission  line  will  be  operated  at  a  potential  of 
thirty-three  thousand,  and  will  feed  six  sub-stations 
distributed  between  Atlantic  City  and  Camden.  In 
these  sub-stations  rotary  converters  to  the  capacitv  of 
eleven  thousand  kilowatts  will  be  installed,  delivering 
direct  current  to  the  third  rail  at  a  potential  of  650 
volts.  Each  individual  rotary  is  designed  for  a  capa- 
city of  750  kilowatts.  It  is  understood  that  the  road 
will  be  in  operation  by  the  first  of  July  this  year,  and 
the  results  obtained  will  be  watched  with  interest  by 
all  engineers  connected  with  this  class  of  work.  It  is 
understood  that  the  total  expense  of  equipping  this 
road  will  be  somewhere  in  the  neighborhood  of  three 
million  dollars. 


Figures  have  been  recently  pre- 
Growth  of  .    J  ...         1  1 

Electrical  Business  ^^"^'^'^  covermg  the  Sale  of  elec- 
trical apparatus  in  the  I'nited 
States  for  the  year  1905,  and  it  is  with  pleasure  that 
we  note  that  the  output  of  machinery  and  supplies 
was  about  twenty  per  cent,  greater  than  that  of  the 
preceding  year,  the  figures  being  $210,000,000  and 
$175,000,000  respectively.  The  storage  battery 
shows  a  gain  of  forty  per  cent.,  and  this,  doubtless  is, 
due  to  the  fact  that  the  utility  and  economv  of  the 
storage  battery  is  now  practically  recognized.  The 
sale  of  incandescent  lamps  increased  but  ten  per  cent., 
but  this  is  readily  explained  by  the  fact  that  the  in- 
crease in  arc  lamps,  Nernst  lamps,  and  mercury  vapor 
lamps  increased  by  a  much  higher  percentage.  The 
figure  for  the  earnings  of  street  railway,  telephone. 
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telegraph,  and  electric  light  and  power  companies  for 
the  year  1905  is  $720,000,000  as  against  $620,000,000 
for  the  previous  year,  showing  an  increase  of  about 
sixteen  per  cent.    When  one  considers  that  in  the 
United  States  alone,  for  the  year  1905,  $210,000,000 
was  spent  for  apparatus  and  $720,000,000  was  earned, 
he  feels  almost  convinced  that  the  electrical  business 
is  at  last  on  a  substantial  footing.     It  is  very  difficult, 
as  you  will  readily  understand,  to  collect  reliable  data 
upon  matters  of  this  kind,  and  the  United  States  Cen- 
sus Office  is  certainly  to  be  congratulated  for  the  very 
effective  work  which  has  been  accomplished.    The  in- 
formation concerning  electrical  manufacturing  is  col- 
lected at  five  year  periods,  but  figures  relating  to 
lighting,  railway,  and  similar  industries  are  collected 
but  once  in  ten  years.    We  understand  that  the  Cen- 
sus Office  is  advocating  a  reduction  of  this  period  to  a 
term  of  five  years,  and  while  this  about  doubles  the 
amount  of  work  for  the  department,  it  has  been  found 
that  the  enormous  growth  which  has  taken  place  in 
this    branch  of  electrical    business  makes  it  worth 
while  to  collect  the  information  at  more  frequent  in- 
tervals.   We  cannot  hope  to  see  reliable  information 
placed    before    the    engineers   of   Canada  for  some 
time  to  come,  but  if  in  the  United  States  the  year  1905 
showed  an  increase  of  twenty  per  cent,  over  the  pre- 
vious year,  we  think  we  can  say  with  all  conservative- 
ness  that  the  increase  in  the  Dominion  of  Canada  was 
at  least  fifty  per  cent.    So  far  as  electrical  work  is 
concerned,   Canada  is  now  going  through  the  same 
development  which  was  experienced  in  the  United 
States  some  ten  years  ago,  and  with  the  abundance  of 
water  power  which  we  have  in  this  country,  it  is  quite 
within  reason  to  believe  that  the  period  of  advance- 
ment will  continue  for  a  greater  number  of  years  than 
it  did  in  the  United  States.     Not  very  long  ago  there 
was  one  large  manufacturing  company  in  Canada, 
and  one  of  smaller  size.    The  larger  company  event- 
ually absorbed  the  smaller,  and  had  the  field  pretty 
much  to  itself,  though  it  was  not  long  before  serious 
competition  was  experienced  from  the  manufacturers 
on  the  other  side  of  the  line.    These  American  com- 
panies gave  serious  consideration  to  Canada  as  a  mar- 
ket for  their  products,  and  evidently  the  proposition 
appeared  in  such  a  favorable  light  that  Canadian  fac- 
tories have  been  built,  and  are  now  in  operation.  If 
a  coal  famine  should  ever  be  experienced,  then  the 
country  which  has  water  power  is  going  to  go  ahead 
with  enormous  strides,  and  probably  there  is  no  coun- 
try in  the  world  which  ranks  upon  an  equal  basis  with 
Canada  in  this  respect. 


The  average  central  station 
High  Potentials.  attendant,  who  is  found  in  the 
smaller  plants,  and  who  has  been 
accustomed  to  operating  voltages  which,  compara- 
tively speaking,  are  low,  has  little  or  no  conception 
of  the  care  which  has  to  be  exercised  in  the  handling 
of  the  higher  pressures.  A  man  who  has  been 
accustomed  to  direct  current  work  at  say  500  volts,  or 
alternating  current  work  at  one  thousand  volts,  seems 
to  be  under  the  impression  that  with  the  addition  of  a 
greater  insulation  the  use  of  eleven  thousand  or 
twenty-two  thousand  volts  becomes  a  simple  matter. 
But  when  these  men  get  in  actual  touch  with  such 
potentials,  their  opinions  undergo  a  marked  and  rapid 
change,  and  they  become  imbued  with  a  sincere  respect 


for  everything  over  two  thousand.     In  Canada  the 
average  potentials  are  rapidly  increasing,  and  where 
two  thousand   volts  was    considered  an  extra  high 
potential  but  a  few  years  ago,  we  now  have  plants 
operating  at  twenty-two  thousand,  and  at  other  points 
voltages  of  fifty  and  sixty  thousand  have  come  into 
use.    We  see  evidences  all  over  the  country  of  careless 
engineering  work,  that  is  to  say,   careless  when  con- 
sidered in  connection  with  high  pressures.      A  line 
might  be  constructed  for  two  thousand  volts  or  even 
four  thousand  volts  which  is  entirely  satisfactory,  but 
when  this  same  line  is,  with  a  change  of  insulators, 
subjected    to    eleven    thousand,    conditions  change 
materially.    We  had  occasion  recently  to  observe  the 
action  of  as  low  a  potential  as  two  thousand  under 
conditions  where  the  humidity  was  excessive,  and  we 
felt  rather  thankful  that  the  voltage  was  not  twenty-two 
thousand.      What   might  have  occurred  under  this 
latter  pressure  is  impossible  to  say,  but  even  under 
the  lower  pressure  mentioned  the  leakage  was  sufficient 
to  form  short  circuits.     The  lines  and  insulators  were 
subjected  for  a  number  of  hours  to  an  immense  quantity 
of  steam  inside  a  power  house,  and  it  did  not  take  very 
long  before  the  leakage  became  evident  to  the  eye, 
and  shortly  after  this  the  short  circuit  occurred,  luckily 
doing  nothing  more  than  opening  the  circuit  breakers. 
We  desire  to  point  out  that  too  much  care  cannot  be 
taken  in  the  putting  in  of  wires  intended  for  high 
potential  work,  whether  these  wires  be  inside  a  power 
house    or  outside  on  a  line.      We    remember  one 
instance  where  a  line  voltage  of  four  thousand  was 
used  and  a  special  glass  insulator  was  employed  for 
carrying  the  wires.     These  insulators  were  of  the 
umbrella  type,  the  upper  petticoat  being  about  five 
inches  in  diameter,  and  gave  absolutely  no  trouble 
under  all  atmospheric  conditions.     A  building  was 
burnt  close  to  the  transmission  line  at  one  point,  and 
the  adjacent  pole  and  cross  arms  were  destroyed.  A 
new  pole  was  erected  and  a  new  cross  arm  put  in  place, 
but  the  construction  man,  having  had  no  difficulty 
with  the  insulators  originally  installed,  came  to  the 
conclusion    th^t   a    smaller   type  would  be  equally 
satisfactory,  and  following  his  judgment  he  made  use 
of  anything  which  came  handy.     If  he  had  adopted  the 
standard   deep   groove,    double    petticoat  insulator, 
things  might  or  might  not  have  been  alright,  but 
instead  of  this  he  went  to  extremes  and  put  up  on  this 
pole  three  telephone  insulators  known  as  the  pony 
type.      While  the  weather    was    dry  there  was  no 
trouble,  but  with  the  coming  of  the  first  heavy  rain 
storm  the  plant  shut  down  and  the  construction  man 
went  out  and  replaced  the  little  insulators  with  ones  of 
proper  construction.    That  man  has  had  one  point 
brought  very  forcibly  to  his  attention,  namely,  that  the 
engineer  who  designed  that  equipment  knew  what  he 
was  doing  when  the  heavy  insulators  were  called  for, 
and  in  all  probability  should  any  of  the  insulators  need 
replacing  in  the  future,  the  pony  telephone  type  will 
not  receive  much  consideration. 


The  town  of  Port  Hope  will  apply  to  Legislature  for  authority 
to  issue  debentures  not  exceeding- $10,000  for  the  establishing 
of  an  electric  light  plant. 

The  Lyons  Electric  Company,  of  Hrantford,  Ont.,  want  a  ten 
years'  franchise  for  commercial  lighting.  If  they  obtain  the 
rights  they  may  generate  electricity  by  a  gas-engine  i»nit.  They 
intimate  that  they  may  start  a  factory  (or  Ihe  manufacture  of 
electrical  su(5plies. 
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SYNCHRONIZING  ROTARY  CONVERTERS' 


When  a  rotary  converter  is  started  from  the  direct 
current  side  or  by  a  separate  starting'  motor,  it  must 
be  in  synchronism  with  the  alternating  current  bus  bars 
before  it  can  be  connected  to  them.  Two  machines,  a 
generator  and  a  rotary  converter,  for  example,  are 
said  to  be  in  synchronism  when  their  frequencies  are 
the  same  and  when  their  phase  is  the  same.  The  two 
machines  will  have  the  same  frequency  when  the  num- 
bers of  alternations  or  reversals  of  their  e.m.f's.  in  a 
given  time  are  equal.  This  condition  will  be  fulfilled 
when  the  product  of  the  number  of  poles  by  the  revo- 
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Lamp  Method  of  Synchronizing. 

utions  per  minute  for  each  machine  is  the  same.  The 
two  machines  will  have  the  same  phase  when  the  posi- 
tions of  the  armatures  with  respect  to  the  field  poles 
are  the  same,  i.e.,  when  similar  armature  coils  are 
opposite  positive  field  poles  at  the  same  instants.  In 
addition  to  being  in  synchronism  with  the  generator  to 
which  it  is  to  be  connected,  the  rotary  converter  must 
have  approximately  the  same  voltage  as  the  generator 
as  measured  by  a  voltmeter. 

The  operation  of  synchronizing  a  rotar}'  converter 
with  a  generator  consists  in  bringing  the  rotary  con- 
verter up  to  approximately  synchronous  speed  and  to 
the  same  voltage  as  the  generator,  and  then  when  the 
inevitable  fluctuation  in  the  speed  of  the  two  machines 
brings  them  in  phase,  in  connecting  them  together. 
When  the  two  machines  have  the  same  frequency,  the 
same  phase,  and  the  same  voltage,  there  will  he  no 
unbalanced  e.m.f.  and  consequently  no  rush  of  current 
when  the  machines  are  connected  together. 

In  synchronizing  two  machines  It  is  evidently  neces- 
sary to  have  some  means  for  determining  when  the 
frequency  and  phase  position  of  the  incoming  machine 
are  right.  The  principle  of  the  most  common  method 
of  doing  this  is  shown  in  the  above  diagram. 

A  and  B  represent  two  single  phase  machines  or  a 
single  phase  each  of  two  machines,  the  leads  of  which 
are  connected  to  the  switch  C,  through  two  series  of 
incandescent  lamps,  D  and  E.  It  is  evident  that  as 
the  relative  positions  of  the  phases  of  the  electromotive 
forces  change  from  that  of  exact  coincidence  to  that 
of  exact  opposition  the  flow  of  current  through  the 
lamps  varies  from  a  minimum  to  a  maximum.  If  the 
electromotive  forces  of  the  machines  are  in  phase  and 
of  the  same  value,  the  current  through  the  lamps  will 
be  zero.  But  as  the  difference  in  phase  increases,  the 
lamps  will  light  up  and  increase  in  brilliancy  until  the 
maximum  is  reached,  when  the  phases  are  in  exact 
opposition.     From  this  position  they  will  decrease  in 

*  Reprinttii  hy  pi-niii^M.'n  ,<(  llic  Wrstim»hoiisi>  Ivlei-tnc  .iiui  Mamiractmiiig 
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brilliancy  until  dark,  indicating  that  the  machines  are 
in  phase  again.  The  rate  of  pulsation  of  the  lamps 
depends  on  the  relative  frequency  of  the  machines  to  be 
synchronized.  If  this  rate  is  reduced  to  about 
one  pulsation  in  ten  seconds,  ample  time  is  allowed  for 
closing  the  circuit. 

The  synchronizing  device  instead  of  being  connected 
directly  across  the  two  circuits  may  be  connected  in 
the  secondary  circuit  of  two  shunt  transformers  as 
shown  in  the  following  diagram.  There  are  two  trans- 
formers, the  primaries  of  which  are  connected  across 
the  generator  circuit  and  rotary  converter  circuit,  re- 
spectively, and  the  secondaries  of  which  are  connected 
in  series  through  the  lamps  or  other  synchronizing 
device.  If  the  transformers  are  connected  similarly  in 
the  two  circuits  there  will  be  no  current  through  the 
lamps  when  the  machines  are  in  phase  since  the  electro- 
motive forces  of  the  two  transformers  will  be  opposed, 
as  shown  by  the  arrows  in  the  diagram.  When  the 
machines  are  out  of  phase  the  electromotive  forces  will 
be  out  of  phase  also  and  current  will  flow  through  the 
lamps,  the  amount  of  the  current  and  the  resulting 
brilliancy  of  the  lamps  depending  on  the  difference  in 
phase.  If  the  connections  of  either  the  priman.-  or 
secondary  of  either  transformer  be  now  reversed  from 
those  shown  in  the  diagram,  the  indications  of  the 
lamps  will  he  reversed  ;  that  is,  when  the  machines 
are  in  phase  the  lamps  will  burn  at  maximum  brilliancy. 
In  common  practice  the  transformer  connections  are 
so  made  that  the  lamps  shall  be  dark  when  the  ma- 
chines are  in  phase. 

In  order  to  determine  whether  the  synchronizing 
lamps  will  be  bright  or  dark  for  a  given  connection  of 
transformers  when  the  machines  are  in  phase,  raise  the 
alternating  current  brushes  ofl"  the  collector  of  the 
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rotary  converter  and  close  the  alternating  current 
switches.  Since  the  primaries  of  both  transformers 
are  now  connected  to  the  alternating  current  line  the 
synchronizing  circuit  will  be  operating  under  the  same 
conditions  as  when  the  main  switches  are  open  and  the 
rotary  converter  is  in  phase  with  the  line.  If  the  lamps 
burn  brightly,  and  it  is  desired  that  they  be  dark  for 
an  indication  of  synchronism,  the  connections  of  one 
of  the  primaries  or  one  of  the  secondaries  of  the  trans- 
formers would  be  reversed.  The  lamps  should  be 
adapted  for  the  highest  voltage  which  they  will  re- 
ceive. If  they  are  placed  upon  the  secondaries  of  ttio 
loo-volt  converters,  there  should  be  two  loo-volt 
lamps  or  four  50  volt  lamps  in  series. 
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Lamps  are  commonly  used  as  the  synchronizing  de- 
vice, but  they  are  objectionable  for  the  reasons  that  it 
requires  a  large  difference  of  phase  to  make  them  glow 
and  that  they  do  not  distinguish  between  a  machine 
running  too  fast  and  one  running  too  slow. 

The  ideal  synchronizer  should  perform  three  distinct 
functions. 

(1)  It  should  indicate  whether  the  incoming  converter 
is  running  too  slow  or  too  fast. 

(2)  It  should  indicate  the  amount  by  which  an  in- 
coming converter  is  too  slow  or  too  fast. 

(3)  It  should  indicate  the  exact  time  of  synchronism 
or  coincidence  in  phase  between  the  bus  bars  and  the 
incoming  converter. 


to  that  of  the  line  the  pointer  stops  at  some  position  on 
the  scale,  and  when  the  rotary  converter  is  in  phase 
with  the  line  the  pointer  coincides  with  the  dummy 
pointer  at  the  top  of  the  scale.  The  main  switch  may 
then  be  closed. 

Two  shunt  transformers  are  necessary  to  connect  the 
instrument  to  the  bus  bars  and  one  additional  shunt 
transformer  to  connect  it  to  each  machine  to  be 
synchronized.  When  installed  the  same  shunt  trans- 
former may  be  employed  in  connecting  other  instru- 
ments to  the  bus  bars  and  machines. 

The  Automatic  Synchronizer. — The  uncertainty  in 
synchronizing  which  arises  from  the  hand-throwing  of 


Westinghouse  Synchroscope. 
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Diagram  of  Connections  for  Westinc;hol;se  Synchroscope 
Two-Phase  Circuits  of  500  Volts  and  Less. 
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View  of  Ai  tomatic  Synchronizer. 


Diagram  of  Connections  for  Westinghouse  Synchrivscope 
Three-Phase  Circuits  of  500  Volts  and  Less. 


These  functions  are  performed  with  perfection  by 
the  Westinghouse  Synchroscope  which  is  herewith 
illustrated.  The  instrument  is  provided  with  an  indi- 
cating pointer.  The  phase  angle  between  the  con- 
verter and  the  generator  is  always  equal  to  the  angle 
between  the  pointer  and  its  vertical  position  marked 
on  the  dial  of  the  instrument.  If  the  frequency  of  the 
incoming  machine  is  higher  than  that  of  the  line,  this 
angle  will  vary,  causing  the  pointer  to  rotate  in  one 
direction.  If  the  incoming  machine  is  lower  in  fre- 
quency the  pointer  will  rotate  in  the  opposite  direction. 
Fast  and  slow  on  the  dial  mean  that  the  frequency  of 
the  rotary  is  higher  or  lower  than  the  frequency  of  the 
line.     When  the  frequency  of  the  converter  is  equal 


switches  is  done  away  with  by  the  automatic 
synchronizer. 

The  instrument  consists  essentially  of  two  solenoids, 
the  upper  ends  of  whose  moveable  cores  are  flexibly 
connected  to  either  end  of  a  cross-beam  pivoted  at  its 
center  as  an  ordinary  walking-beam.  These  solenoids 
are  so  connected  that  the  one  receives  a  maximum 
current  at  the  instant  of  synchronism  and  the  other  re- 
ceives a  miniinuiii  current  at  the  same  instant.  To 
accomplish  this,  the  right-hand  solenoid  is  connected 
in  the  same  manner  as  a  synchronizing  lamp  is  con- 
nected to  synchronize  light  and  the  lett  hand  solenoid 
is  connected  like  a  lamp  to  synchronize  dark. 

Attached  to  the  shaft  of  the  cross-arm  is  a  small 
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contact  finger  or  clip.  This  contact  device  is  for  clos- 
ing a  circuit  through  the  relay  switch  which  closes  the 
circuit  through  the  closing  coil  of  an  electrically 
operated  switch  at  the  proper  moment  of  synchronism. 
The  current  for  actuating  the  switch  is  taken  from  a 
source  independent  of  the  generators,  such  as  the 
exciter.  To  the  cross-beam  is  also  attached  one  ele- 
ment of  a  dash-pot.  The  other  element  is  connected 
through  a  system  of  levers  to  a  disc  of  insulating  ma- 
terial mounted  on  a  short  shaft  in  line  with  the  pivot 
of  the  cross-beam.  A  small  metal  segment  mounted 
on  the  disc  is  a  little  longer  than  the  gap  between  the 
movable  clip  and  a  stationary  clip,  when  the  clips  are 
at  their  minimum  distance  apart.  Mechanical  adjust- 
ment is  made  such  that  this  minimum  distance  point  is 
reached  coincident  with  the  point  of  synchronism. 
Reference  to  the  illustration  will  show  how  this  dash 
pot  action  on  the  disc  prevents  the  movable  clip  from 
making  contact  with  the  stationary  clip  when  the  rock- 
ing motion  of  the  cross-beam  is  too  rapid.  Before 
the  incoming  machine  has  approached  synchronism 
both  of  the  solenoids  are  acted  upon  equally  by  cur- 
rents from  the  synchronizing  transformers  and  the 
cross-beam  will  assume  a  position  midway  between  its 
two  extreme  positions.  As  the  point  of  synchronism 
nears,  the  beam  will  begin  to  oscillate,  following  in  its 
movements  the  variations  in  the  currents.  In  one 
solenoid  the  current  is  a  maximum  while  in  the  other 
it  is  a  minimum,  and  vice  versa.  As  soon  as  the 
oscillation  becomes  slow  enough,  the  dash-pot  is  pulled 
out  to  its  maximum  length  with  the  forward  move- 
ment of  the  beam,  and  the  contact  piece  on  the  insulat- 
ing disc  remains  in  the  proper  position  to  make  the 
circuit  between  the  moving  and  the  stationarj'  clips. 

If  the  voltage  of  the  incoming  machine  differs  con- 
siderably from  that  of  the  bus  bars  to  which  it  is  to  be 
connected,  the  device  will  not  close  the  contact  since 
the  effect  of  the  excessive  voltage  on  the  left-hand 
solenoid  is  to  hold  that  end  of  the  beam  too  low  at  the 
moment  of  synchronism.  It  is  thus  seen  that  the  in- 
coming machine  will  not  be  thrown  in  unless  the 
voltages  are  approximately  equal,  the  machine  is  in 
phase  with  the  line  and  the  frequency  is  right. 

A  controller  and  relay  switch  are  interposed  in  the 
circuit  with  the  synchronizer  and  the  electrically  oper- 
ated switch.  By  means  of  the  controller  switch  the 
main  or  electrically  operated  switch  ma.y  be  tripped, 
but  cannot  be  closed,  as  the  closing  coil  is  normally 
out  of  circuit  until  the  synchronizer  is  in  the  position 
assumed  at  the  synchronous  operation  of  the  genera- 
tors or  rotary  converters,  that  is,  when  the  solenoid  of 
the  relay  is  energized  and  the  contacts  closed.  This 
closes  the  relay  switch  circuit  and  completes  the  path 
of  the  current  through  the  controller  and  electrically 
operated  switches. 

The  relay  switch  is  provided  with  carbon  break  and 
relieves  the  contacts  of  the  synchronizer  from  excessive 
currents. 

Synchronizing  Polyphase  Converters. — What  has 
been  said  in  regard  to  the  synchronizing  of  two  single- 
phase  circuits  applies  equally  well  to  the  synchronizing 
of  the  individual  and  similar  circuits  of  polyphase 
rotary  converters. 

In  the  paralleling  of  polyphase  machines  the  location 
of  the  different  circuits  in  the  armatures  and  the  con- 
nections of  those  circuits  to  the  switches  require 
special  consideration. 

Two-Phase  Converters. — The  four  collector  rings  of 
two-phase  rotary  converters  are  marked  At,Bi,A2, 
B2,  consecutively,  beginning  with  the  collector  ring 
nearest  the  armature.  These  collector  rings  are  con- 
nected to  the  winding  90  electrical  degrees  apart,  so 
that  Ai — A2,  and  Bi- — B2,  which  are  180  electrical 
degrees  apart,  are  the  terminals  of  the  main  circuits  of 
the  converter  winding,  across  which  the  normal  volt- 
age may  be  impressed.  The  circuits  between  adjacent 
collector  rings  are  called  the  side  circuits  of  the  con- 
verter. 

In  connecting  the  rotary  converter  and  line  to  the 
alternating  current  switches  it  is  first  necessary  to 


locate  the  main  circuits  of  each.  In  the  case  of  the 
converter  this  must  be  done  by  tracing  the  cables  back 
from  the  switches  to  the  collector  rings.  The  main 
circuits  of  the  line  may  be  located  with  a  voltmeter. 
If  the  generator  armature  winding  is  of  the  closed  coil 
series  type,  the  voltage  across  the  side  circuits  will  be 
about  70  per  cent,  that  of  the  main  circuits,  or  if  the 
generator  armature  -vinding  is  of  the  open  type  there 
will  be  no  connection  between  the  two  phases  and  con- 
sequently no  voltage  except  across  the  main  circuits. 

When  the  corresponding  circuits,  of  the  line  and 
rotary  converter  have  been  located  the  main  circuits 
of  the  converter  should  be  so  connected  to  the  switches 
that  the  main  circuits  of  the  converter  will  be  connected 
to  the  main  circuits  of  the  line  when  the  switches  are 
closed.  There  is  still  a  chance  that  the  two  phases  of 
the  rotary  converter  may  be  dissimilarlv  connected  to 
the  line  so  that  the  electromotive  force  of  one  phase 
will  be  in  phase  with  the  line  while  the  electromotive 
force  of  the  other  phase  will  be  opposed  to  that  of  the 
line.  In  order  to  determine  whether  or  not  these  con- 
nections are  correct,  two  synchronizing  devices,  one 
for  each  phase,  must  be  connected  in  circuit  simultan- 
eously. The  connections  for  each  phase  are  identical 
with  the  connections  for  one  phase  (shown  in  the  dia- 
gram herewith).  If  transformers  are  used  with  the 
synchronizing  lamps,  e^ch  set  of  lamps  should  be 
tested  out  separately  as  previously  described  to  insure 
that  the  lamps  will  all  be  dark  when  indicating  syn- 
chronism. If  the  two  phases  are  relatively  correct  the 
two  sets  of  lamps  will  be  bright  at  the  same  time  and 
dark  at  the  same  time  when  the  converter  is  being 
synchronized.  If  such  is  not  the  case  it  will  be  neces- 
sary to  reverse  the  connections  of  one  of  the  phases  of 
the  converter.  If  transformers  are  used  with  the  lamps 
it  may  now  be  necessary  to  chang^e  some  connections 
in  the  synchronizing  circuit  in  this  phase,  depending 
upon  the  place  in  the  main  circuit  in  which  the  leads 
were  reversed.  The  synchronizing  lamps  should  there- 
fore be  retested  to  make  sure  that  both  .sets  of  lamps 
are  dark  when  indicating  synchronism.  It  will  now 
be  found  that  when  the  rotary  converter  is  synchronized 
and  one  phase  connected  to  the  line,  that  the  lamps  in 
the  synchronizer  of  the  other  phase  will  be  dark,  indi- 
cating that  that  phase  is  also  in  synchronism.  There- 
fore the  converter  may  be  synchronizrd  by  a  synchron- 
izing device  in  only  one  phase  after  the  correctness  of 
the  connections  has  been  determined. 

Three-Phase  Converters.—  In  throe  phase  circuits 
there  is  no  way  of  locating  the  different  phases  of  the 
line  except  by  tracing  the  leads  back  to  the  generator. 
The  collector  rings  of  all  three-phase  machines  are 
marked  A,  B,  C,  starting  from  the  collector  ring 
nearest  the  armature  winding.  it  is  usually  most 
convenient  to  connect  the  three  leads  from  the  con- 
verter to  the  switches  without  reference  to  their  order 
and  to  test  the  correctness  of  the  connections  by  means 
of  the  synchronizing  device. 

If  synchronizing  lamps  are  connected  directly  across 
the  main  switches  (as  shown  in  diagram)  it  will 
be  necessary  to  connect  in  three  sets  of  lamps  in  order 
to  determine  the  correctness  of  the  connections  unless 
the  separate  switches  can  be  closed  independently.  In 
this  case  lamps  may  be  connected  across 
two  of  the  switches  and  the  third  switch  closed.  If 
transformers  are  used  in  connection  with  the  synchron- 
izing lamps,  only  two  sets  of  lamps  will  he  required 
as  each  transformer  is  connected  between  two  legs  of 
the  three-phase  circuit.  In  this  case  each  set  of 
synchronizing  lamps  must  be  tested  out  as  previously 
described  to  insure  that  all  lamps  will  he  dark  when 
indicating  synchronism. 

When  the  converter  is  correctly  connected  to  the 
line,  all  lamps  will  be  bright  at  the  same  time  and  dark 
at  the  same  time.  If  it  is  not  correctly  connected  pairs 
of  leads  must  he  interchanged  until  the  lamps  "blink" 
together.  When  it  is  known  that  the  converter 
connections  are  correct  one  sot  of  synchronizing  lamps 
will  suffice  for  synchronizing  the  converter. 
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GENERAL  RULES  TO  BE  OBSERVED  BY  CORRESPONDENTS : 

1.  All  enquiries  will  be  answered  in  the  order  received,  unless  special  circum- 

staces  warrant  other  action. 

2.  Questions  to  be  answered  in  any  specified  issue  should  be  in  our  hands  by 

the  close  of  the  mo  th  preceding  publication. 

3.  Questions  should  be  confined  to  subjects  of  general  interest.    Those  pertain- 

ing to  the  relative  value  of  different  makes  of  apparatus,  or  which  for  in- 
telligent treatment  should  be  placed  in  the  hands  of  a  consulting  engineer, 
cannot  be  considered  in  this  department. 

4.  To  avoid  tiouble  and  unnecessary  delay,  correspondents  should  state  their 

questions  clearly,  so  that  there  can  be  no  possible  doubt  as  to  the  infor- 
mation required. 

5.  In  all  cases  the  names  of  our  correspondents  will  be  treated  confidentially. 

QuES.  No.  I. — -Is  it  possible  to  operate  twenty 
32  candlepower  incandescent  lamps  in  series  or  in  two 
groups  of  ten  light  each,  on  a  500  light,  single  phase, 
60  cycle  alternater?  What  current  would  be  required, 
and  what  size  of  wire  is  most  suitable?  Is  the  use  of  a 
chocke  coil  in  shunt  with  each  lamp  absolutely  neces- 
sary? If  so,  can  you  give  me  an  idea  of  the  size  and 
amount  of  wire  used  in  constructing  one?  If  the  safety 
cutout  in  the  socket  of  each  lamp  is  as  suitable  as  a 
choke  coil  in  shunt,  would  you  kindly  quote  prices  and 
name  of  manufacturers.  Voltage  at  power  house  is  one 
thousand. 

[Note: — The  above  question  came  to  us  under  date  of 
January  29th  last  but  was  not  answered  in  our  February 
issue  owing  to  lack  of  space.  We  have  received  from 
the  same  town  an  almost  similar  question  dated 
February  26th,  and  while  the  name  signed  to  the  first 
letter  is  not  that  given  in  the  second,  we  are  inclined 
to  think  that  the  enquiries  came  from  the  same  party. 
The  only  difference  is  that  in  the  letter  of  February  26th 
the  question  relates  to  the  operation  of  eighteen  32 
candle  power  110  volt  lamps  in  two  series  groups  of  g 
each.  Therefore  we  are  taking  the  two  questions 
together  and  answering  them  as  one.  If  the  following 
answer  does  not  cover  both  questions  fully,  and  our 
correspondent  will  advise  us  of  the  fact,  we  will  be 
pleased  to  give  further  information. — The  Editor.] 

Ans. — The  twenty  32  candlepower  lamps  could  be 
operated  in  series  on  the  thousand  volt  line,  provided 
lamps  of  a  voltage  of  approximately  50  were  used,  but 
if  it  be  desired  to  divide  the  lamps  into  two  groups  of 

9  or  10  lamps  each,  then  100  volt  lamps  could  be  used. 
The  current  in  each  branch,  should  32  candlepower 
lamps  be  used,  would  be  approximately  one  ampere, 
and  information  is  given  in  the  first  letter  that  each 
branch  is  to  be  at  least  one  half  mile  in  length.  The 
thing  which  governs  the  size  of  wire  in  this  question  is 
mechanical  strength  rather  than  resistance,  and  if  there 
is  any  fear  from  sleet  we  would  say  that  nothing  smaller 
than  a  No.  6  wire  is  advisable.  If  there  is  no  fear  from 
sleet,  it  is  possible  that  a  No.  8  wire  could  be  used  with 
satisfactory  results.  The  resistance  of  one  half  mile  of 
No.  8  wire  is  only  about  1.65  ohms,  and  with  a  current 
of  one  ampere  flowing,  the  total  drop  due  to  the  resist- 
ance of  the  line  would  not  exceed  1.65  volts.  Therefore 
this  point  need  not  be  considered  further.     In  ^act.  No. 

10  or  No.  12  wire,  if  of  sufficient  mechanical  strength, 
could  be  used  so  far  as  resistance  is  concerned.  In 
installing  a  series  incandescent  system,  such  as  is  sug- 
gested, some  means  must  be  used  to  keep  the  current 
in  the  line  constant,  for  should  the  current  get  low  the 
lamps  will  burn  dimly,  and  should  the  current  get  high 
they  will  burn  with  intense  brilliancy  and  probably 
some  of  the  filaments  will  break.     Where  a  choke  coil 


is  used  in  shunt  with  each  lamp,  no  other  regulating 
apparatus  is  required,  for  the  action  of  the  shunt  choke 
coil  is  very  simple.  When  a  lamp  is  burning  practically 
no  more  current  goes  through  the  shunt  coil  than  is 
required  to  magnetize  the  iron,  and  this  is  very  small 
compared  to  the  current  taken  by  the  lamp.  Should, 
however,  the  filament  of  a  lamp  break,  then  the  only 
path  ot  the  current  is  through  the  choke  coil,  and  this 
is  so  designed  that  the  wire  will  have  capacity  to  carry 
the  full  current  without  undue  heating,  and  generate  a 
voltage  equal  to  that  of  the  lamp,  and  opposing  the 
voltage  impressed  on  the  system.  This  practically 
means  that  the  burning  out  of  a  lamp  will  not  change 
the  effective  resistance  of  the  circuit,  and  should  a  lamp 
burn  out  the  current  in  the  other  lamps  will  remain 
practically  unchanged.  If  no  regulating  devices  are 
placed  in  the  line,  then  the  use  of  a  choke  coil  is  im- 
perative, for  should  a  filament  break,  the  circuit  will 
be  open  at  this  point  and  full  line  voltage,  namely,  one 
thousand,  would  be  placed  across  the  broken  lamp. 
We  have  no  information  at  the  present  time  concerning 
the  number  of  turns  and  size  of  wire  used  in  the  con- 
struction of  these  choke  coils,  nor  are  we  able  to  quote 
prices  on  same.  For  this  information  we  would  refer 
our  subscriber  to  any  one  of  the  large  manufacturing 
companies,  who  doubtless  will  be  quite  willing  to  give 
the  desired  information.  Regarding  the  construction 
of  these  shunt  coils  by  local  people,  we  would  point 
out  that  the  device  is  doubtless  protected  by  patents 
and  should  an  attempt  be  made  to  manufacture  them  a 
law  suit  would  probably  result.  The  only  time  where 
safety  cutouts  are  used  is  when  there  is  some  regulating 
device  in  the  power  house,  which  will  control  the  cur- 
rent in  the  system.  Of  course,  the  only  automatic  de- 
vice which  can  be  used  for  this  work  is  built  on  very 
similar  principles  to  the  constant  current  transformers 
used  for  series  arc  lighting.  An  adjustable  choke  coil, 
hand  operated,  is  very  often  used  for  regulating  the 
current  in  a  series  incandescent  system,  but  this,  of 
course,  is  not  automatic  in  any  sense  of  the  word. 
When  a  filament  breaks  in  a  lamp,  the  safety  cutout 
simply  short  circuits  that  lamp,  and  prevents  a  break 
occurring  in  the  system,  but  when  this  action  takes 
place  the  resistance  of  the  system  is  immediately  re- 
duced by  the  amount  of  the  resistance  of  the  lamp  which 
is  cut  out,  and  hence  the  current  will  immediately  in- 
crease unless  some  change  is  made  in  the  regulating 
device  at  the  power  house.  The  adjustable  choke  coil 
mentioned  is  a  somewhat  expensive  device,  compara- 
tively speaking,  and  it  is  our  opinion  that  a  satisfactory 
substitute  can  be  rigged  up  at  a  very  low  cost.  If  in 
each  series  of  lamps  a  number  of  short  circuited  lamps 
are  placed  in  the  power  house,  arranged  with  switches 
so  that  they  can  be  cut  into  the  line,  then  the  resistance 
of  the  circuit  can  be  increased  to  the  normal  point  should 
a  lamp  on  the  outside  become  broken. 


The  Pembroke  Eleclric  Lijjlit  Company  have  given  tlie  con- 
tract for  the  ni.stallation  of  tlieii-  plant  at  Black  River  to  tlie 
Canadian  VV'esting^hoiise  Company. 

Hon.  Robert  Mackay,  Jolin  E.  Aldred,  Howard  Murraj-  and 
J.  C.  Smith,  of  Montreal,  and  Tliomas  McDoiigall,  of  (JuebeC, 
have  been  incorpeirated  h.s  the  -Southern  I'-lectric  Compan)',  with 
a  capital  of  $500,000.  Tiii.s  company  will,  by  an  arranjjenient 
with  the  Shavvinig'an  Water  &  Power  Company,  control  the  dis- 
tribution of  .Shawinif^an  Kails  power  in  the  comities  of  Nicolet, 
Yamaska,  Bagot,  Megantic,  Wolfe,  Heauce,  Riclimonil  am! 
Sherbrooke. 
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Structural  Desip  of  Towers  for  Electric  Power  Transmission  Lines* 

By  Joseph  Mayer,  M.  Am.  Soc.  C.  E. 


The  most  extensive  experience  with  structures 
approximately  answering  the  purpose  of  electric  trans- 
mission line  towers  has  been  with  timber  telegraph 
poles.  There  are  several  important  differences  between 
telegraph  or  telephone  and  power  transmission  lines. 
On  the  former  are  small  wires,  frequently  numerous, 
which  carry  harmless  currents.  The  overturning  of 
one  line  by  an  exceptionally  severe  storm  accompanied 
by  sleet  on  the  wires,  causes  comparatively  little 
inconvenience.  This  combination  is  rare  and  local, 
and  the  wind  pressures  along  the  narrow  track  of  the 
storm  center  are  several  times  as  large  as  those  com- 
monly occurring.  The  percentage  of  lines  of  the 
now  usual  strength  yearly  destroyed  is  small.  To 
build  all  the  lines  strong  enough  to  resist  the  most 
exceptional  wind  pressures  would  cost  much  more  than 
to  follow  the  present  practice  and  to  replace  the  few 
lines  destroyed.  On  power  transmission  lines  the 
overturning  of  a  line  is  a  more  serious  matter,  causing 
great  inconvenience,  and  the  dangerous  currents  may 
cause  loss  of  life.  Such  lines  should  therefore  be  built 
strong  enough  to  resist  not  only  the  commonly 
occurring,  but  also  the  exceptionally  violent  local 
storms.  The  degree  of  safety  aimed  at  in  buildings 
and  bridges,  and  the  wind  pressures  assumed  in  their 
design,  are  therefore  better  guides  in  the  design  of 
such  lines  than  the  precedents  furnished  by  telegraph 
pole  lines. 

Wind  Pressure. — Bridges  were  first  generally 
designed  without  scientific  determination  of  the  wind 
strains.  Terrible  disasters  were  an  occasional  con- 
sequence. One  of  these,  the  fall  cf  the  Tay  bridge  in 
Scotland,  with  a  crowded  passenger  train,  drowning 
all  on  board,  led  to  the  English  standard  for  wind 
pressures,  which  is  56  pounds  per  square  toot  of  plane 
exposed  surfaces  and  one-half  as  much  for  cylindrical 
surfaces  (counting  diameter  into  length  as  the  exposed 
area).  In  this  country  50  pounds  per  square  foot  of 
exposed  surface  is  a  frequent  standard.  The  most 
eminent  engineers  are,  however,  now  of  the  opinion 
that  such  pressures  occur  only  over  small  surfaces,  and 
that  30  pounds  per  square  foot  of  exposed  surface  is  a 
liberal  allowance  for  areas  extending  over  considerable 
distances.  The  larger  pressures  assumed  in  the 
design  of  short-span  bridges  are  chosen  mainly  for 
resisting  the  tendency  toward  lateral  vibration  under 
apidly  moving  trains.  The  great  diff"erence  between 
the  pressure  on  large  and  small  areas  arises  from  the 
fact  that  the  wind  pressure  acts  in  gusts  or  is  oscillat- 
ing, and  the  oscillations  are  not  synchronous  over  any 
considerable  extent  of  space.  The  wind  pressure  over 
a  large  area,  or  one  extending  at  least  in  one  direction 
over  a  considerable  distance,  approaches  the  average 
of  the  pressure  during  the  oscillations,  while  a  small 
pressure  gauge  gives^the  maximum.  The  New  York 
Building  Code  and  many  other  building  laws  prescribe 
for  high  buildings  30  pounds  per  square  foot  of  exposed 
surface. 

The  observed  wind  pressures  greatly  decrease  as 
one  approaches  the  surface  of  the  ground.  This  is  an 
additional  reason  why  an  assumed  wind  pressure  of 

♦Reprinted  from  the  Eng-ineering  News. 


more  than  30  lbs.  per  sq.  ft.  is  unreasonable  for  a 
transmission  line  the  towers  of  which  are  rarely  more 
than  60  ft.  high.  Pressures  on  cylindrical  surfaces 
are  by  experiment  shown  to  be  only  0.5  to  0.6  those  on 
plane  surfaces.  A  pressure  of  18  lbs.  per  square  foot 
of  exposed  surface  of  wires,  counting  the  product  of 
diameter  into  length  as  the  area,  is,  therefore,  a  literal 
assumption. 

Ice  Load. — Another  force  endangering  the  safety 
of  a  line  is  the  weight  of  the  ice  gathering  on  the  wires. 
This  force  is  generally  more  important  for  telegraph 
than  for  power-transmission  lines.  Telegraph  wires 
of  ^8-in.  diameter  have  a  cross-section  area  of  0.0075 
sq.  ins.  Strands  ot  350,000  cm.  used  for  the  trans- 
mission of  large  amounts  of  power  are  of  0.67-in.  dia. 
and  have  a  cross-section  of  0.275  square  inches.  A 
coat  of  ice  j4-'m.  thick  increases  the  diameter  and  the 
area  exposed  to  wind  in  the  former  case  nine  times,  in 
the  latter  less  than  three  times.  The  weight  carried 
by  copper  wires  is  increased  nine  times  in  the  former 
and  1.7  times  in  the  latter  case.  The  power  transmis- 
sion lines  carry,  at  least  during  part  of  the  day.  a  large 
current  producing  considerable  heat,  which  hinders  the 
accumulation  of  a  large  amount  of  ice. 

A  very  important  fact  in  judging  the  amount  of  wind 
pressure  on  the  wires  is  also  the  absence  of  tornadoes 
during  very  cold  weather.  In  a  recent  article  in  the 
Geogr.iphical  Magazine  for  June,  HA'^5,  by  Prof.  Willis 
L.  Moore,  Chief  of  the  Weather  Bureau,  the  conditions 
for  the  occurrence  of  a  tornado  are  given;  one  of  them 
is  a  temperature  of  about  70'  F.  at  8  o'clock  in  the 
morning.  Tornadoes  are  the  only  storms  which  pro- 
duce near  the  surface  of  ground  'wind  pressures  at 
all  approximating  those  assumed.  While  it  may. 
therefore,  be  reasonable  to  assume  in  our  climate  a 
coat  of  ice  '2  in.  thick,  increasing  the  diameter  1  in., 
it  is  not  reasonable  to  assume  this  coat  at  the  same 
time  with  the  maximum  wind  pressure.  The  wind 
pressure  on  the  tower  itself  is  also  much  smaller  in 
severest  winter  weather  than  during  the  tornadoes  of 
spring  and  summer.  The  latter  seasons  are  therefore 
probably  the  most  dangerous  for  the  towers  of  power 
transmission  lines  with  three  or  six  large  strands, 
while  for  the  numerous  small  wires  of  telegraph  lines 
and  their  poles  the  ice-covered  wires  exposed  to  winter 
storms  are  most  likely  to  cause  their  destruction. 

In  the  design  of  a  line  the  first  thing  is  to  select  the 
least  clearance  between  the  wires  and  the  surlaceofthc 
ground.  This  is  determined  by  considerations  of 
safetv,  and  is  partly  dependent  on  the  voltage  of  thg 
current.  The  distance  between  the  three  wires  of  a 
circuit  also  depends  on  the  voltage  and  on  the  altitude 
of  the  region  above  sea  level.  The  rarified  air  ot 
high  altitudes  is  a  poorer  insulator  than  the  denser  air 
near  sea  level.  The  wires  must  be  farther  apart  in 
the  former  than  in  the  latter  case,  to  secure  the  same 
amount  of  leakage  between  the  wires;  tKi.ooo  volts  is 
now  about  the  upper  limit  of  voltage  and  7  ft. 
distance  between  the  wires  has  been  chosen  for  lines 
near  Niagara  Falls  for  this  voltage. 

The  best  distance  between  towers  can  only  be  de- 
termined by  making  designs  for  different  spans  and 
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comparing  their  cost.  The  great  cost  of  high  tension 
insulators  and  the  high  cost  of  timber,  together  with 
its  perishable  nature,  have  made  short  span  timber 
pole  lines  uneconomical  for  high  tension  power  trans- 
missions. Steel  towers  have  so  far  taken  their  place, 
and  they  will  be  probably  followed  by  towers  of 
reinforced  concrete.  Spans  between  300  and  800  feet 
are  economical  for  different  designs  and  sizes  of  wire. 

After  the  span  is  assumed  the  maximum  deflection 
of  the  wires  must  be  determined.  To  calculate  the 
latter  with  a  given  size  and  strength  of  wire  or  strand, 
the  amount  of  ice,  the  wind  pressure  with  and  without 
ice,  and  the  maximum  tension  in  the  wire  must  be 
chosen. 

Assumed  D.-vta. — A  coat  of  ice  i  in.  thick,  making  the 
diameter  2  ins.  plus  diameter  of  wire,  has  been  assumed 
by  some  engineers,  with  a  unit  strain  of  40,000  pounds 
per  sq.-in.  on  hard  drawn  copper  wires.  The  amount 
of  ice  and  the  unit  strain  are  about  equally  excessive, 
and  the  result  obtained  with  some  sizes  of  wire  is  not 
unreasonable.  A  i^-in.  coat  of  ice  will  by  most  en- 
gineers be  considered  a  sufficient  allowance  in  all  places 
except  near  waterfa  Is.  It  is  claimed  by  soriie  that  the 
heat  produced  by  the  current  will  prevent  the  formation 
of  ice.  The  elastic  limit  of  strands  made  of  small 
wires  about  No.  10  B.  &  S.  gauge  is  at  least  35,000 
pounds  per  sq.  in.  A  unit  strain  equal  to  two-thirds 
the  elastic  limit  will  give  about  the  degree  of  safety 
adopted  for  bridges  and  buildings.  The  proper  wind 
pressure  for  the  bare  wire  was  given  at  18  pounds  per 
square  foot;  that  for  the  ice  covered  wire  will  be 
differently  estimated  from  the  few  known  data.  With 
the  moderate  unit  strain  here  assumed  it  will  be  safe  to 
take  the  total  wind  pressure  on  the  ice-covered  wire 
the  same  as  on  the  bare  wire  for  a  strand  of  350,000 
cm.  and  0.67-in.  dia.  The  weight  of  such  a  strand  is 
1.05,  and  with  ly^-'m.  thick  ice  1.8  pounds,  per  foot. 
The  assumed  wind  pressure  acting  normal  to  the 
weight  is  i  pound  per  foot.  A  considerable  difference 
in  the  assumed  wind  pressure  will  not  much  affect  the 
resultant  maximum  deflection  with  a  given  strain  or 
the  maximum  strain  corresponding  to  a  given  maximum 
deflection.  For  calculating  the  latter  the  greatest 
variation  in  the  temperature  of  the  wire  is  required. 
This  is  about  150°  F.  in  the  eastern  and  central  United 
States,  but  is  generally  much  less  in  tropical  and  sub- 
tropical countries.  The  modulus  of  elasticity  of  hard- 
drawn  copper  strands  may  be  taken  as  16,000,000 
pounds  per  sq.  in.  The  coefficient  of  expansion  per 
degree  Fahrenheit  is  i  104,400.  A  sufficiently  ap- 
proximate formula  for  the  length  of  the  wire  between 
two  insulators  is 
8 

S  =  L+  ——^ — where  S  is  the  length,  L  the  span, 

and  D  the  deflection. 

Calculation  of  Dei'lection  and  Stress. — I  shall 
take  as  an  example  a  660-ft.  span  and  a  strand  of 
350,000  cm.,  or  0.275  With  the  above  given 

weight  and  wind  pressure  the  force  acting  on  the 
strand  isVi.8^  +  I  ^  =  2.06  pounds  per  lin.  ft.  The 
permissable  strain  in  the  strand  if  taken  at  two-thirds 
the  elastic  limit,  is  6,417  pounds.  Its  deflection  at 
minimum  temperature  with  the  assumed  wind  pressure 
and  ice  }2-\n.  thick,  is  given  by  the  formula 

,^    660'  X  2.06  ^  ^ 

D  =  -   =  17.48  ft. 

6,417  X  8  ^ 


The  deflection  of  this  strand  at  maximum  tempera- 
ture under  the  influence  of  its  own  weight  must  be 
found  to  determine  the  height  of  the  wire  at  insulators. 
The  shortest  way,  after  some  experience,  is  to  guess 
at  the  deflection,  calculate  the  strain  in  the  wire,  its 
length  corresponding  to  the  strain  and  temperature, 
and  also  the  length  corresponding  to  the  deflection. 
The  two  lengths  should  agree;  if  they  do  not,  another 
guess  must  be  made  and  the  calculation  repeated. 
The  length  of  wire  with  17.48  ft.  deflection  is 

S  =  66o  +  ^-4?^'  =  66i.234  ft. 
3  660 

This  deflection  obtains  with  a  strain  of  6,417  pounds 
in  the  wire  at  minimum  temperature.  If  we  now 
guess  the  maximum  deflection  to  be  20  ft.  the  strain  is 
6602  X  1 . 05 


t  = 


X  20 


2,858  lbs. 


The  reduction  in  strain  6,417  -  2,858  =  3,559  pounds. 
The  shortening  of  the  wire  due  to  this  reduction  is 
(3'559  ^  661.2)  ^  (o.  275  X  16,000,000)  =  0.535  ft.  The 


i'Diam.  6afvani7ed  Iron  Wire 


deflection  is  S  =  660  + 


Half  Section  A- B.  !    Half  Top  Plan 


Fig.  I. — Proposed  Design  of  Sleeve  or  Frktion  Clamp 
FOR  Fastenihg  Power  Transmission  I.ine  Wires 
TO  Insulators. 

lengthening  of  the  wire  due  to  change  of  temperature 
is  (661. 234  X  150)  ^  104,400  =  0.950  ft.  The  length  of 
the  wire  at  maximum  deflection  calculated  from  strain 
and  temperature  is  661.234  +  0.950-0.535  =  661.649 
ft.      The    length    of   the    wire   calculated  from  the 

^-1°°  =  661.616  ft. 
3  56o 

The  length  calculated  from  deflection  is  0.033  ft.  too 
short.  The  actual  deflection  is  therefore  a  trifle  larger 
than  guessed  at. 

Mr.  F.  O.  Blackwell  has  found  for  hard-drawn 
copper  cable  a  modulus  of  elasticity  of  12,000,000 
pounds  instead  of  the  16,000,000  pounds  here  assumed. 
This  modulus  depends  on  the  length  of  twist,  and 
varies  with  different  cables.  If  1 2,000,000  pounds  is 
taken,  the  maximum  deflection  becomes  igft.  2  ins. 
for  our  example. 

The  maximum  deflection  and  the  clearance  give 
together  the  height  of  the  lower  insulators. 

Longitudinal  Forces.  The  forces  acting  on  the 
towers  in  a  direction  normal  to  the  line  have  been  dis- 
cussed in  the  foregoing.  They  are,  at  least  with 
large  strands,  probably  greatest  during  tornadoes 
when  there  is  no  ice  on  the  wires.  The  forces  in 
the    direction    of   the    line    depend    on    the  design 
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adopted.  As  long  as  all  the  wires  are  intact, 
practically  the  only  force  acting  in  the  direction  of  the 
line  is  the  wind  pressure  on  the  towers.  If  a  wire 
breaks  there  is  a  one-sided  pull  at  the  two  nearest 
insulators.  With  a  No.  8  B.  &  S.  gauge  wire  this  pull 
is  at  most  a  few  hundred  pounds,  and  the  insulator,  its 
pin,  the  cross-arm  and  the  tower  can  easily  be  made 
strong  enough  to  resist  it  without  sliding  of  the  wire 
as  insulators.  With  a  strand  of  350,000  c.  m.  of  hard 
drawn  copper,  the  tension  at  minimum  temperature 
with  j4-in.  ice  is,  in  accordance  with  the  deflection 
here  recommended,  6,417  pounds.  This  would  require, 
with  wires  firmly  attached  to  the  insulators,  very 
strong  and  expensive  insulators,  pins,  cross-arms  and 
towers.    To  avoid  the  consequent  excessive  cost,  the 


exposed  to  a  one-sided  pull  at  both  ends  of  cross-arm 
keep  the  cost  of  the  towers  within  financially  practic- 
able limits,  the  wires  are  loosely  attached  to  the 
insulators,  so  that  they  can  slide;  in  this  case,  the 
forces  arising  from  the  breaking  of  a  wire  are  distribut- 
ed over  several  insulators,  cross-arms  and  towers. 

To  keep  the  distance  along  which  this  sliding  of  the 
wire  at  insulators  takes  place  within  moderate  limits 
two  methods  are  available.  The  wires  may  be  so 
attached  to  the  insulators  that  there  is  considerable 
friction,  and  the  towers  designed  to  resist  the  forces 
arising  therefrom;  or  stronger  towers  may  be  placed  at 
intervals  with  double  insulators  and  extra  strong 
insulator  pins  and  cross-arms,  with  the  wires  firmly 
attached  to  the  insulators.     In  this  latter  case  the 
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strands  must  in  this  case  be  so  connected  to  the 
insulators  that  they  can  slide  without  too  much  friction. 
If  this  friction  is  made  very  small  the  breaking  of  a 
strand  will  make  it  slide  along  a  large  number  of 
insulators  on  each  side  of  the  break,  and  it  will  come 
down  to  the  ground  in  several  spans. 

There  may  be  distinguished  three  different  methods 
of  meeting  this  problem.  The  wires  may  be  firmly 
attached  to  all  insulators  so  as  to  prevent  their  sliding. 
This  is  practicable  with  small  wires,  especially  where 
they  are  numerous.  Where  tliere  are  only  three  large 
wires  or  strands,  two  of  them  on  a  long  cross-arm, 
and  all  supported  on  pyramidal  towers,  the  breaking 
of  one  wire  at  one  end  of  cross-arm  will  twist  the 
adjacent  towers.  This  twisting  will  so  change  the 
length  of  the  adjacent  spans  of  the  wire  at  other  end  of 
cross-arm  as  to  produce  a  torsion  partly  counter- 
balancing the  first.    The  towers  nearest  the  break  are 


and  to  a  torsion.  To  make  these  forces  moderat**  and 
ordinary  towers  can  be  safely  built  without  much 
torsional  strength.  The  wires  should  then  be  so 
attached  to  the  insulators  of  ordinary  towers  as  to  per- 
mit easy  sliding,  or  the  cross-arm  should  be  so 
connected  to  the  tower  that  it  can  swivel  around  it,  or 
the  tower  should  bo  flexible  to  permit  its  twisting 
without  over  strain,  or  all  three  may  be  to  some  extent 
combined. 

This  solution  of  the  problem  has  been  adopted  on 
some  lines  under  construction  near  Niagara  Falls. 
The  extra  strong  towers  at  intervals  arc  provided  with 
guys  attached  at  both  ends  of  the  cross-arms  and 
going  in  both  directions  of  tlie  line,  which  relieve  the 
towers  of  torsional  strains  and  of  forces  acting  in  the 
direction  of  the  line.  These  towers  consist  of  three 
J  Vj-in.  gas  pipes  fonning  a  triangular  pyramid;  they 
are  braced  by  horizontal  struts  and  diagonal  rods.  The 
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connections  are  by  means  of  malleable  iron  castings. 

If  all  the  towers  are  made  of  the  same  strength  the 
greater  torsional  forces  may  be  provided  for  by 
building  towers  consisting  of  two  triangular  bents 
having  their  planes  parallel  to  the  transmission  line  as 
far  apart  as  the  two  side  wires,  the  third  wire  being  in 
the  center  between  them,  the  two  bents  braced  to- 
gether by  struts  and  diagonals.  Such  towers  can  be 
economically  designed  to  resist  much  larger  forces 
acting  in  the  direction  of  the  line  than  can  well  be 
provided  for  in  pyramidal  towers.  Towers  for  two 
lines  of  three  strands  each  are  frequently  built  in  this 
manner  with  the  distance  between  the  bents  equal  to 
that  from  center  to  center  of  line. 

The  attempt  to  provide  for  a  line  consisting  of  three 
large  strands,  towers  of  great  torsional  strength,  and 
able  to  resist  large  forces  in  the  direction  of  the  line 
which  arise  from  the  breaking  of  one  or  more  firmly 
attached  strands,  greatly  increases  the  cost  of  the 
towers  as  soon  as  these  forces  are  assumed  to  be 
larger  than  those  acting  normal  to  the  line.  The  only 
drawback  of  towers  of  equal  strength  normal  to  and 
along  the  line,  with  strands  that  can  slide  along  the 
insulators  with  sufficient  ease  to  make  the  towers  safe 
when  one  or  more  strands  break,  is  the  sliding  of  the 
strands  over  a  considerable  distance  from  each  side  of 
the  break.  With  large  strands  with  the  factor  of 
safety  here  assumed,  and  with  careful  inspection  and 
testing  of  the  strands  for  strength,  the  breaking  of  a 
strand  will  be  an  extremely  rare  occurrence.  It  is 
therefore  not  economical  to  build  towers  that  are  safe 
with  firmly  attached  strands  for  the  purpose  ot  avoiding 
the  inconvenience  arising  from  this  sliding  of  the 
strand  in  case  of  a  break.  By  using  sleeves  or  clamps 
made  in  halves  surrounding  the  strands  at  the  in- 
sulators they  can  be  firmly  attached  to  the  latter 
without  producing  large  friction  against  sliding.  A 
design  by  the  author  for  such  a  friction  fastening  is 
represented  in  Fig.  i  herewith.  Friction  opposing  the 
sliding  of  a  strand  is  larger  at  the  start  than  after  the 
motion  has  begun. 

With  the  towers  here  chosen  for  an  example,  for 
three  strands  of  350,000  cm.  and  660-ft.  spans,  a  pull 
of  1,000  pounds  at  any  one  of  the  strands  or  one  of 
2,000  pounds  at  the  three  strands  can  be  easily  pro- 
vided for  without  much  additional  cost,  by  towers 
having  equal  strength  in  direction  normal  to  and  along 
the  line.  The  solution  of  the  problem  of  the  forces 
along  the  strands  here  proposed  is  to  design  the  towers 
so  that  they  have  equal  strength  normal  to  and  along 
the  line,  and  to  connect  the  strands  to  the  insulators  in 
such  a  manner  that  the  towers  are  sate  in  the  case  of 
their  breaking.  In  pyramidal  towers  for  three  strands 
the  torsion  arising  from  the  breaking  of  a  side  strand 
produces  considerable  strains  in  the  diagonals  and 
lateral  struts  near  the  top;  these  can  be  made  larger 
than  required  for  the  forces  acting  normal  to  the  line 
with  but  slight  increase  in  the  cost  of  the  towers. 

There  are  generally  built  at  least  two  lines  of  three 
wires  each.  The  cheapest  way  is  to  carry  the  two 
lines  on  one  row  of  towers.  A  safer  way  with  60,000 
volts  is  to  build  two  separate  rows  of  towers  each  for 
one  line. 

To  secure  the  same  safety  as  in  buildings  and 
bridges,  the  unit  strains  customary  in  their  design  (for 
dead  and  wind  loads)  must  be  adopted.  I'"or  medium 
steel  of  60,000  to  70,000  pounds  ultimate  strength  and 


36,000  pounds  elastic  limit,  a  unit  strain  of  20,000 
pounds  per  sq.  in.  net  section  can  safely  be  taken  in 

tension  and  one  of   20,000  -  80— per  sq.  in.  of  gross 

section  in  compression  (1  being  the  unsupported  length 
of  the  struts  and  r  their  radius  of  gyration). 

There  exists  no  uniformity  of  practice  in  regard  to 
the  subjects  discussed  in  the  foregoing.  In  the  calcu- 
lation of  the  proper  deflection  some  advocate  for  copper 
strands  a  wind  pressure  of  10.5  pounds  per  sq.  ft.  of 
wire  without  ice  (they  claim  that  no  ice  is  formed  on 
power  transmission  wires)  and  a  unit  strain  of  40,000 
pounds  per  sq.  in. ;  others  advocate  a  wind  pressure  of 
25  pounds  per  sq.  ft.  of  ice-covered  wire  with  1/2-in. 
thick  coat  of  ice  and  a  unit  strain  of  20,000  pounds  per 
sq.  in.  With  a  350,000  c.  m.  strand  of  0.67-in. 
diameter  and  the  former  assumption  the  wind  pressure 
per  lineal  ft.  of  wire  is  0.59  pounds,  with  the  latter  it 
is  3.38  pounds.  The  weight  is  in  the  former  case 
1.05;  in  the  latter  1.8  pounds  per  foot.  The  resultant 
force  normal  to  the  line  is  in  the  former  case 
v'o.59^+  1.05^=  1.20  pounds;  in  the  latter  \/i.8^  +  3.38-= 
=  3.83  pounds.  The  assumed  force  in  the  latter  case 
is  three  times  and  the  permissible  unit  strain  one-half 
that  in  the  former.  The  required  deflection  at  mini- 
mum temperature  with  the  assumed  wind  pressure  and 
ice  is  six  times  and  the  maximum  deflection  is  more 
than  twice  as  much  in  the  latier  as  in  the  former  case. 
Both  are  advocated  by  prominent  electrical  engineers. 
The  former  assumptions  more  closely  agree  with  the 
common  practice;  the  latter  have  been  the  basis  of  a 
line  built  near  Niagara  Falls.  In  regard  to  the  forces 
acting  along  the  line  there  is  equal  or  even  greater 
divergence  of  opinion. 

The  calculation  of  the  proper  deflection  for  aluminum 
conductors  is  similar  to  that  given  for  copper.  The 
elastic  limit  of  the  stranded  conductors  now  exclusively 
used  is  14,000  pounds  per  sq.  in.,  the  ultimate  strength 
26,000  pounds,  and  the  modulus  of  elasticity  9,000,000 
pounds;  the  coefficient  of  linear  expansion  is  0.0000128 
per  degree  Fahrenheit.  The  specific  gravity  is  2.68 
and  the  conductivity  of  conductors  99%  pure  is  62% 
that  of  pure  copper.  If  we  take  a  line  made  up  of 
three  strands  each  of  560,000  cm.,  which  is  about  of 
the  same  conductivity  as  the  copper  line  of  our  previous 
example,  we  have  a  7/8-in.  strand  of  0.44  sq.  ins.  The 
calculation,  assuming  the  same^  thickness  of  ice,  the 
same  wind  pressure  per  square  foot,  and  the  same 
factor  of  safety,  gives  for  a  660-ft.  span  a  deflection  of 
27  ft.  8  ins.  as  against  20  ft.  with  copper  conductors 
of  the  same  capacity.  Mr.  F.O.  Blackwell  found  for 
hard  drawn  aluminum  cables  a  modulus  of  elasticity  of 
7,500,000  pounds.  If  this  is  used  instead  of  9,000,000 
pounds  taken  above  the  maximum  deflection  becomes 
27  ft. 

(To  be  Continuctl.) 

An  aj^reemcnt  has  been  reached  before  the  l^oarj  of  Railway 
Commissioners  between  the  representatives  of  the  Ontario 
Power  Company,  of  Niagara  Falls,  and  the  Giand  Trunk  Rail- 
way Company  with  reference  to  the  carrying  of  the  company's 
hig-h-voltage  wires  over  the  railway  company's  tracks.  The 
power  company  undertakes  to  use  light  steel  bridges  for  sup- 
porting the  wires,  with  a  span  of  56  ft.  over  single  tracks  and 
76  ft.  over  double  tracks.  Where  telegraph  wires  are  outside 
the  ends  of  the  bridge,  they  arc  to  be  protected  by  guard  wires 
with  a  24>i  ft.  clo.iraiu  e  from  the  rail  of  (he  bridge.  The  C.raiul 
Trunk  Railway  Company  waives  its  objections  lo  the  tin-ning  on 
of  till-  current  immeiliately,  the  pover  company  to  assume  all 
responsibility  fur  accidents. 
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ELECTRIC  SMELTING  OF  IRON  ORE 


Dr.  Eugene  Haanel,  Dominion  Superintendent  of 
Mines,  gave  a  highly  instructive  address  before  the 
Canadian  Club  at  Toronto  on  March  12th  on  "Electric 
Smelting  of  Iron  Ore."  Dr.  Haanel  has  been  intimate- 
ly connected  with  the  experiments  at  Sault  Ste.  Marie, 
Ont. ,  conducted  under  Government  supervision,  and 
which  have  demonstrated  beyond  a  doubt  the  practica- 
bility of  the  electro-thermic  process.  After  dealing 
with  the  European  experiments  and  the  peculiar  distri- 
bution of  the  raw  material  in  Canada,  he  gave  the  fol- 
lowing account  of  the  Sault  Ste.  Marie  experiments: 

For  the  successful  introduction  of  electric  smelting 
of  Canadian  ores  the  following  points  which  could  not 
be  settled  by  the  European  experiments  required 
demonstration : 

Could  magnetite,  which  is  our  chief  ore,  and  which 
to  some  extent  is  a  conductor  of  electricity,  be  success- 
fully smelted? 

Could  iron  ores  with  considerable  sulphur  contents 
be  made  into  pig  iron  of  marketable  composition  ? 

Could  charcoal,  which  can  be  made  from  mill  refuse 
and  other  available  sources  of  wood  useless  for  other 
purposes,  be  substituted  for  coke,  which  must  be 
imported? 

And,  lastly,  what  was  the  exact  amount  of  electric 
energy  required  per  ton  of  pig  iron  produced? 

To  properly  investigate  these  problems  a  sum  was 
set  aside  by  the  Government,  and  the  work  undertaken 
by  Dr.  Heroult,  of  La  Praz,  France. 

The  Lake  Superior  Power  Company  of  Sault  Ste. 
Marie  offered  a  building  in  which  to  erect  a  plant,  and 
the  use  of  one  of  their  alternators  of  300  electric  horse 
power  capacity,  free  of  expense  for  four  months.  The 
offer  was  accepted. 

The  experimentation  on  Canadian  ores  began  in 
earnest  the  middle  of  February,  the  furnace  being  in 
operation  night  and  day,  with  some  intermissions,  until 
March  5.  During  that  time  about  150  casts  were  made, 
yielding  about  55  tons  of  pig  iron.  For  the  first  ex- 
periments the  ores  employed  were  hematite,  such  as 
used  by  the  Algoma  Steel  Company  in  their  blast 
furnaces;  for  the  remainder  of  the  experiments  difterent 
classes  of  Canadian  magnetite  from  the  different 
sources  of  supply,  all  of  high  sulphur  contents,  with  the 
exception  of  the  Wilbur  magnetite,  which  was  low  in 
sulphur,  were  employed. 

Even  the  first  experiments  with  magnetite  showed 
that  our  fears  had  been  groundless  and  that  magnetite 
could  be  smelted  with  as  much  facility  as  hematite  and 
with  an  output  equal  to  that  of  the  best  experiment 
made  with  hematite. 

Analysis  of  the  iron  produced  by  charcoal  soon 
proved  that,  although  the  slag  was  not  particularly 
basic,  the  sulphur  could  be  caused  to  pass  into  the 
slag,  resulting  into  a  pig  iron  containing  a  few 
thousandths  of  one  per  cent,  of  sulphur." 

In  every  instance  the  output  was  far  greater,  in 
several  instances  one-third  greater,  than  the  figures 
adopted  by  Mr.  Harbord  in  the  report  of  the  Com- 
mission on  Electric  Smelting. 

Experiments  with  roasted  and  briquettcd  nickel- 
iferous  pyrrhotite,  containing  1.6  per  cent,  of  sulphur, 


were  equally  successful,  furnishing  a  ferro-nickle  iron 
pig  containing  4)^  per  cent,  of  nickel,  and  virtually 
free  from  sulphur.  The  estimated  value  of  this  product 
was  $40  to  $44  a  ton.  So  succesful  have  these  experi- 
ments proven  that  the  Lake  Superior  Power  Corpora- 
tion have  decided  to  acquire  the  Government  plant  for 
the  purpose  of  converting  their  stock  of  briquetted  ore 
into  marketable  ferro-nickel  pig. 

One  of  the  most  important  points  in  the  investiga- 
tion which  could  not  be  successfully  settled  by  the 
experiments  at  Livet  was  the  consumption  of  the 
electrodes,  and  it  was  found  that  the  consumption  was 
beyond  expectation  small,  ;ind  that  an  electrode  which 
had  been  in  use  for  three  weeks,  and  during  that  time 
had  been  exposed  to  free  air  in  an  incandescent  state 
for  many  hours,  and  had  been  used  for  melting  down 
charges,  which  is  always  attended  by  wa>te  of  electrode 
without  corresponding  output  in  metal,  that  even  with 
this  severe  test  the  consumption  per  ton  of  pig  iron 
produced  was  between  15  and  20  pounds.  .According 
to  Mr.  Herault  s  estimates,  this  means  an  outlay  of  30 
cents  per  ton  of  pig  iron. 

Many  of  our  magnetites  are  too  high  in  sulphur 
to  be  handled  by  the  blast  furnaces,  and  consequently 
have  so  far  been  of  no  commercial  value.  But  the 
very  best  of  pig  iron,  as  has  been  proven,  can  be  made 
from  ores  which  contain  as  high  as  one  per  cent,  of 
sulphur.  .A  blast  furnace  will  not  usually  handle  an 
ore  which  contains  one-tenth  of  one  per  cent,  of  sul- 
phur and  requires  therefore  an  ore  which  cannot  be 
got  at  a  low  figure.  The  .\lgoma  Steel  Works  pay,  I 
understand,  S4.50  for  the  hematite  ore  which  they  use 
in  their  blast  furnaces.  .\  pig  iron  equal  in  value  and 
lower  in  sulphur  contents  can  be  made  by  the  electric 
process  from  sulphurous  ores  which  could  he  bought 
for  $1.25. 

Regarding  water  power  required  for  the  applica- 
tion of  this  process,  it  may  be  stated  that  many  water 
powers  exist  in  Ontario  surrounded  by  iron  ore  fields 
in  localities  ill  adapted  tor  the  application  of  electric 
energy  for  any  other  purpose,  and  could  be  developed 
to  furnish  an  electric  horse  power  a  year  from  S4.50 
to  $(1. 

With  such  a  price  for  the  energy  required,  the 
small  consumption  of  electrode,  the  cheapness  of  ore 
employed,  and  the  peculiar  excellence  of  the  pig  iron 
produced,  electric  smelting  of  iron  ores  in  Canada, 
using  charcoal  or  peat  coke  made  from  our  peat  bogs 
of  enormous  extent,  may  be  pronounced  a  commercial 
success.  L'nder  the  prevailing  conditions  in  Canada 
it  now  only  remains  for  the  engineer  to  design  a  plant 
on  a  commercial  scale,  say  of  100  to  150  tons  daily 
output,  with  all  the  necessary  labor-saving  appliances. 
Just  as  in  the  case  of  the  blast  f"urnaces,  so  likewise 
with  the  electric  furnace,  experience  gained  will  result 
in  further  economy,  and  the  day  may  not  be  far  distant 
when  the  carbon  monoxide,  which  is  of  high  calorific 
value,  and  which  at  present,  as  a  product  of  the  re- 
action taking  place  in  the  electric  furnace,  is  allowed 
to  escape  without  utilization,  will  be  employed  for  in- 
creasing the  output  by  at  least  a  third  or  half.  If  that 
should  take  place  the  blast  furnace  could  not  compete 
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with  the  electric  furnace  even  under  the  conditions 
where  coke  might  be  cheaper  than  at  present  quoted 
in  Ontario  and  Quebec. 

A  further  advantage  of  the  electric  process  is  that 
the  units  employed  are  comparatively  small  and  cheap 
of  construction.  A  unit  of  1,500  h.p.  is  perhaps  the 
largest  that  under  present  circumstances  should  be 
constructed.  Such  a  unit  would  have  an  output  of 
about  18  tons  per  day  and  corresponds  in  size  to  about 
the  larger  Swedish  charcoal  blast  furnace.  With  the 
present  advance  which  has  been  made  in  the  trans- 
ference of  electric  energy,  batteries  of  electric  fur- 
naces could  be  set  up  at  various  iron  ore  deposits 
which  could  be  ted  with  electric  energy  from  some 
centrally  located  water  power,  thus  eflfecting  a  saving 
ot  the  transportation  costs  of  the  ore  from  the  mine  to 
the  furnace. 

When  a  deposit  is  worked  out  the  furnaces  may  be 
moved  to  the  next  deposit,  simply  lengthening  the 
wires  which  carry  the  high  tension  current  to  the 
transformer  of  the  plant." 

The  utilization  of  ores  of  high  sulphur  contents  which 
cannot  be  used  in  blast  furnaces  is  of  especial  im- 
portance, because  the  question  has  arisen  how  long 
the  present  supply  of  blast  furnace  iron  ores  is  likely  to 
last,  and  when  these  ores  are  exhausted  and  none  but 
sulphurous  ores  and  titaniferous  ores  are  available,  the 
stacks  of  numerous  blast  furnaces  will  be  silent  and 
smokeless,  having  been  supplanted  by  the  electric  fur- 
nace, which  can  successfully  heat  an  ore  which  blast 
furnaces  cannot  handle. 

RESULTS  OF  EXPERIMENTS. 

The  following  is  a  summary  of  the  results  of  the  ex- 
periments which  have  been  completed  under  Govern- 
ment auspices  at  Sault  Ste  Marie  : 

1.  Canadian  ores  chiefly  magnetite  can  be  economi- 
cally smelted  by  the  electro-thermic  process. 

2.  Ores  of  high  sulphur  contents  can  be  made  into  pig 
iron  containing  only  a  few  thousandths  of  sulphur. 

3.  The  silicon  contents  can  be  varied  as  required  for 
the  class  of  pig  to  be  produced. 

4.  Charcoal  which  can  be  cheaply  produced  from  mill 
refuse  or  wood  which  could  not  otherwise  be  utilized, 
and  peat  coke  made  from  peat,  of  which  there  are 
abundant  deposits  in  Ontario  and  Quebec,  can  be  sub- 
stituted for  coke  without  being  briquetted  with  the  ore. 

5.  A  ferro-nickel  pig  can  be  producedpractically  free 
from  sulphur  and  of  fine  quality  from  roasted  nickel 
ferroes  pyrreholite. 

6.  Pyrite  cinders,  resulting  from  the  roasting  of 
pyrite  in  the  manufacture  of  sulphuric  acid,  and  which 
at  present  constitute  a  waste  product,  can  be  smelted 
into  pig  iron  by  the  electric  process. 

7.  Titaniferous  iron  ores  containing  up  to  5  per  cent, 
can  be  successfully  heated  by  the  electro-thermic  pro- 
cess. 

The  result  of  the  introduction  of  electric  smelling 
into  Canada  may  be  summarized  as  follows  : 

(1)  The  utilization  of  our  extensive  water  power, 
which  cannot  at  present  be  profitably  employed  for  any 
other  purpose. 

(2)  The  utilization  of  the  large  number  of  iron  ore 
deposits  which,  .  on  account  of  their  high  sulphur 
contents,  cannot  be  treated  by  a  blast  furnace,  and  have 
so  far  been  valueless. 


(3)  The  utilization  of  our  extensive  peat  bogs  for 
the  production  of  peat  coke,  to  be  used  as  reducing 
material  for  the  operation  of  electric  furnaces,  and  the 
utilization  of  mill  refuse  and  sawdust,  for  which  there 
has  been  so  far  no  practical  use. 

(4)  Rendering  Canada  independent  of  fuel  import 
for  matallurgical  processes. 

(5)  Enabling  Canada  to  produce  her  own  pig  iron 
from  her  abundant  sources  for  home  consumption,  and 
consequently  retaining  in  our  own  country  the  money 
which  otherwise  would  have  to  be  sent  abroad  to  pur- 
chase pig  iron  in  the  crude  and  manufactured  state. 

(6)  The  development  of  steel  plants  and  rolling 
mills  using  only  electric  energy. 


PUBLICATIONS. 

"Westinghouse  Type  SA  Motors"  is  the  title  of  a  recent 
pamphlet  issued  by  the  Westinghouse  Electric  &  Manufacturing- 
Company. 

A  small  booklet  published  by  the  Canadian  General  Electric 
Company  describes  the  Edison  primary  ba,tteries  and  gives 
general  directions  for  charg^ing-  same. 

The  third  of  the  Allis-Chalmers-BuUoi  k  series  of  monthly 
calenders  showing  the  coats  of  arms  of  the  different  provinces  of 
Canada  has  been  issued,  and  is,  like  the  former  ones,  quite 
artistic. 

The  Westinghouse  Company's  Publishing  Department  have 
recently  sent  out  two  booklets  of  general  interest.  One  is  en- 
titled "Gas  Power  in  Electiic  Railway  Work"  ;  the  other  "Gas 
Power  for  High  Pressure  City  Fire  Service". 

The  booklet  containing  the  joint  annual  report  of  the  Niagara, 
St.  Catharines  &  Toronto  Railway  Company  and  the  Niagara, 
St.  Catharines  &  Toronto  Navigation  Company,  Limited,  is  cne 
which  is  deserving  of  special  mention  on  account  of  its  attractive 
appearance.  A  high  grade  of  paper  and  perfect  letter-press 
combine  to  secure  this  result.  Mr.  Frederic  Nicholls  is  president 
of  these  companies,  Mr.  E.  R.  Wood  vice-president,  and  Mr.  E. 
F.  Seixas  general  manager. 

The  subject  of  transformers  is  somewhat  extensively  treated 
in  the  latest  catalogue  received  from  the  Pittsburgh  Transformer 
Company.  In  this  book  are  illustrattd  and  described  the 
various  styles  of  transformers  which  they  manufacture,  including 
sizes  from  6-ioth  kilowatts  to  50  kilowatts  capacity  and  in 
voltages  up  to  50,000  volts.  An  interesting  photograph  is 
shown  of  a  Pittsburgh  transformer  struck  by  ligl.lning,  the  covi  r 
being  burst  oft  but  the  converter  still  operating  as  well  as  the  day 
it  was  installed. 

An  important  work  upon  ste,.m  turbines,  by  Messrs.  T. 
Stevens  and  H.  M.  Hobart,  giving  the  most  recent  results  in 
practice  and  having  a  succinct  account  of  the  latest  types,  will 
be  issued  by  Messrs.  Whittaker  &  Co.  this  month.  It  will  con- 
tain exhaustive  comparisons  between  steam  turbine  and  piston 
engine  economies,  and  from  the  results  rational  conclusions  aie 
formulated  as  to  the  respective  cases  in  which  these  two  typos  of 
prime  movers  should  be  employed.  Weights,  costs,  speeds, 
number  of  wheels  and  blades  and  other  leading  data  of  various 
types  are  contrasted  in  tabular  form.  More  complete  details 
than  have  been  published  before  of  many  of  the  most  recent 
steam  turbine  generating  stations  on  both  sides  of  the  Atlantic 
are  included,  with  a  unique  series  of  comparative  tables.  Marine 
steam  turbines  are  similarly  dealt  with  in  some  100  pages,  and 
fuller  information  than  has  before  appeared  is  t.'ibu'ated  in  form 
for  the  readiest  reference.  The  work  will  extend  to  some  six 
hundred  pages  and  will  be  well  illustrated. 


Mr.  Norman  Perry,  Winnipeg,  Man.,  who  has  boon  connected 
with  the  installation  of  electric  machinery  for  the  Lac  du  Bonnet 
I'ower  Company  for  some  months  past,  has  gone  to  Rio  de 
Janeiro,  South  America,  where  he  takes  a  similar  position  for  the 
Rio  de  Janeiro  Tramway,  Heal  &  Power  Company,  of  which  Mr. 
V\'ni.  Mackenzie  is  president. 
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A  MODERN  MUNICIPAL  LIGHTING 
PLANT. 

Calgary's  new  municipal  electric  lighting  plant  is 
one  of  the  most  up-to-date  and  best  equipped  plants  in 
the  Dominion.  The  power  house  is  40x110  feet, 
solid  brick  on  a  stone  foundation,  a  solid  brick  fire 
wall  inside  dividing  the  boiler  room  from  the  generating 
room. 

In  the  boiler  room  are  two  250  h.p.  Babcock  &  Wil- 
cox water-tube  boilers,  equipped  with  rocking  grates 
and  Granger  steam  jet  blowers.  The  smoke-stack 
was  supplied  by  the  Robb  Engineering  Company,  of 
Amherst,  N.S.  It  is  5  feet  in  diameter  and  80  feet 
high,  set  on  a  concrete  base  ig  feet  high  above  ground, 
the  inside  being  lined  with  fire  brick. 

The  engine,  which  isdirectconnected  to  the  generator, 
is  a  350  h.p.  Robb-Armstrong  Corliss  cross  compound, 
the  cylinders  being  18  and  32  inches.  It  is  equipped 
with  the  latest  design  valves,  oiling  arrangements,  etc. 
The  fly  wheel  is  10  feet  in  diameter,  weighing  eight 
tons. 

The  generator,  which  is  of  the  Allis-Chalmers-Bullock 
type,  is  a  260  k.w. ,  3-phase,  2,200  volt,  a.c.  revolving 
field  machine,  with  a  12  1/2  k.w.  exciter.  The  whole 
apparatus,  generator  and  engine,  is  set  on  a  solid 
concrete  foundation,  as  also  are  the  boiler  feed  pump 
and  heater,  the  latter  being  situated  under  the  main 
floor. 

The  switchboard  is  a  three  panel  board,  equipped 
with  generator,  feeder  (or  line)  and  arc  light  panels. 
The  generator  panel  is  mounted  with  three  a.  c. 
ammeters;  one  d.c.  ammeter  and  one  a.c.  voltmeter; 
plug  switches  for  ground  detector  and  voltmeter;  the 
necessary  field  switch  and  rheostat  mounting  for  exciter 
and  generator;  and  3-pole  automatic  oil  switch  between 
generator  and  bus-bars.  The  feeder  or  line  panel  has 
two  a.c.  ammeters  and  two  automatic  oil  switches  for 
control  of  3-phase  circuits.  The  arc  light  panel  has 
the  necessary  ammeters  and  plug  switches  for  the 
control  of  three  arc  light  circuits  of  35  light  capacity 
each.  The  regulators  for  the  arc  lamps  are  of  the 
improved  Adams-Bagnall  type,  with  the  necessary 
step-up  transformers  for  the  full  load  of  35  lamps  for 
regulator. 

The  pole  line  consists  of  about  700  poles,  distributed 
throughout  the  city,  for  carrying  the  arc  circuits, 
3-phase  circuits  and  other  necessary  distribution. 
The  arc  lamp  circuit  is  divided  in  three,  one  feeding 
the  southern  portion  of  the  city  and  the  other  two  the 
northern  part  where  the  greater  number  of  lamps  are 
at  present  required.  One  hundred  arc  lamps  are  at 
present  installed. 

The  two  3-phase  circuits  are  for  incandescent  lights 
and  extend  from  the  power  house  direct  to  centres  of 
distribution  on  the  north  and  south  sides  of  the  city, 
from  which  centres  single  phase  circuits  are  run  out 
to  the  various  points  where  the  full  3-phase  is  not 
required. 

It  might  be  mentioned  in  passing  that  all  the  wires 


in  the  power  house  are  contained  in  ducts  and  a  pit 
under  the  floor  built  to  accommodate  them. 

All  the  electrical  equipment  was  supplied  by  .Allis- 
Chalmers-Bullock,  of  Montreal,  and  installed  by  Mr. 
A.C.  Reed.  Mr.  McKenna,  of  the  Babcock  &  Wilcox 
Company,  had  charge  of  the  installation  of  the  boilers, 
while  Mr.  Bogard,  of  the  Robb  Engineering  Company, 
looked  after  the  setting  up  of  the  engine  and  smoke- 
stack. The  whole  work  was  under  the  personal 
supervision  of  Mr.  E.  Lionel  White,  Calgary's  city 
electrician,  Mr.  Thorold,  the  city  engineer,  having 
designed  the  building. 


THE  LAC  DU  BONNET  ELECTRICAL 
PLANT. 

In  1901  the  Winnipeg  General  Power  Company  were 
incorporated  for  the  development  and  transmission  of 
power  to  the  city  of  Winnipeg.  This  Company  was 
in  1905  consolidated  with  the  Winnipeg  Street  Railway 
Company,  a  company  operating  all  of  the  tramwavs 
as  well  as  the  lighting  and  general  power  service  for 
the  city. 

The  site  decided  upon  for  the  power  house  was  at 
Lac  du  Bonnet,  which  is  on  a  branch  line  of  the 
Canadian  Pacific  Railway.  The  power  is  obtained 
from  the  Winnipeg  river,  which  was  dammed  eight 
miles  from  the  power  house.  The  canal  is  12^  feet 
wide  and  9  feet  deep,  having  a  drop  of  5  feet  per  mile, 
giving  a  head  of  40  feet  for  operating  the  water 
wheels. 

Many  difficulties  were  encountered  in  constructing 
the  canal,  on  account  of  the  large  amount  of  granite 
which  had  to  be  blasted  out  with  dynamite  and  the 
pieces  of  rock  taken  out  by  means  of  hoists.  The 
amount  of  rock  blasted  was  in  the  neighborhood  of 
450,000  cubic  yards. 

The  first  survey  was  made  in  1901  and  the  work  on 
the  power  house  was  begun  in  1903.  The  power 
house  is  steel  and  brick  and  contains  four  1,000  k.  w. 
and  five  2,000  k.  w.  generating  units;  two  175  k.  w. 
motor  driven  exciter  sets  and  two  100  k.  w.  water 
driven  exciter  sets.  The  generators  are  water  wheel 
driven,  the  turbines  being  of  the  McCormick  type 
manufactured  by  S.  Morgan  Smith,  of  ^'o^k,  Penn. 
The  switchboard  is  of  black  slate  and  of  the  bench  type, 
located  on  a  gallery  in  the  centre  of  the  generator 
room.  .\11  instrument  cables  are  run  in  iron  conduits 
to  the  switches,  which  are  of  the  oil  type,  and  built  in 
pressed  brick  cells. 

The  transformers  consist  of  six  830  k.w.  and  nine 
1,800  k.w.  40,000,  50,000,  and  60,000  volts  on  the 
primary  side  and  2,200,  2,300,  and  2,400  volts  on  the 
secondary  side.  All  transformers  are  connected  in 
delta  on  both  the  high  and  low  tension.  The  high 
tension  buses  are  protected  by  three  inch  concrete 
slabs  and  on  6,000  volt  insulators.  There  are  two 
transmitting  lines,  on  steel  towers,  protected  by  Horn 
type  lightning  arresters,  for  conveying  the  power  to 
the  sub-station  at  Winnipeg,  the  distance  being  about 
65  miles. 

The  sub-sl.ition  at  Winnipeg  is  laid  out  similar  to 
the  Lac  du  Bonnet  power  house.  The  transformer 
capacity  consists  of  nine  800  k.  w.  and  six  1.800  k.  w. 
transformers,  55,000,  44,000,  and  33,000  volts  on  the 
primary  side  and  2,300,  2,200,  and  2,400  volts  on  the 


March,  1906 


TME  CAINAltIAN  ELECTRICAL  NEWS 


69 


secondary  side.  The  switchboard  is  of  blue  Vermont 
marble. 

The  ultimate  capacity  of  the  station  for  railway  and 
direct  power  purposes  will  consist  of  eight  1,700  k.  w. 
motor  generator  sets,  of  which  four  have  already  been 
installed. 

All  of  the  conduits  at  the  sub-station  are  run  in  the 
floor  and  brick  wall  to  man-holes  at  points  of  distribu- 
tion. 

The  electrical  apparatus  was  furnished  and  installed 
by  the  Canadian  General  Electric  Company  and  the 
material  for  the  towers  by  the  Canada  Foundry 
Company. 

The  consulting  engineer  for  the  work  was  Dr.  F.  S. 
Pearson,  of  New  York. 


TELEGRAPH /TELEPHONE  I 


ELECTRICAL  APPARATUS  FOR  THE 
YUKON. 

The  Yukon  Consolidated  Goldfields  Company, 
Limited,  have  contracted  with  the  Canadian  Westing- 
house  Company  for  the  following  electrical  apparatus 
to  be  used  in  gold  dredging  in  the  Yukon  Territory  : 
Three  100  h.p. ,  3-phase,  60  cycles,  400  volts,  type  F 
motors;  three  15  h.p.,  3-phase,  60  cycles,  400  volt, 
type  F  motors  ;  three  50  h.p?,  850  r. p.m.,  3-phase,  60 
cycles,  400  volt,  constant  speed  induction  motors  ; 
three  30  h.p.  motors;  three  20  h.p.,  1,120  r.p.m. 
motors;  three  15  h.p.,  850  r.p.m.  motors;  three  7^ 
h.p.,  1,700  r.p.m.  motors  ;  nine  75  k.w.,  oil  insulated, 
self-cooling  transformers  ;  two  625  k.w.,  3-phase,  60 
cycles,  2,200  volts,  415  r.p.m.,  a.c.  generators,  and 
two  17  k.w.,  type  S  exciters  for  same;  one  4  panel 
switchboard  for  controlling  above  ;  four  250  k.w.,  oil 
insulated,  oil  cooled  transformers  and  four  200  k.w. 
transformers,  same  type. 


ARTISTIC  DECORATIVE  WORK. 

The  electrical  decorations  of  the  Assembly  Hall, 
Victoria,  B.C.,  on  Feb.  2nd,  the  occasion  being  the 
"  Native  Sons  "  ball,  were  very  artistic  and  worthy  of 
note.  In  the  large  hall  where  the  dancing  took  place, 
the  decorations  were  designed  to  depict  a  snow  scene, 
the  ceiling  being  a  mass  of  cotton  batting,  represent- 
ing snow,  while  interspersed  here  and  there  were  large 
clusters  of  electric  light  with  shades  representing  snow 
drifts. 

Around  the  walls  and  balconies  were  large  sprays  of 
white  enamel  fixtures  with  white  frosted  lamps,  the 
body  of  the  walls  being  done  in  panelled  ivy,  the  com- 
bination giving  a  charming  white  and  green  efl"ect. 
There  were  altogether  about  1,000  extra  lights  in  the 
room.  The  whole  design  was  originated  and  carried 
out  by  Chief  T.  Watson,  of  the  Victoria  Fire  Depart- 
ment. 


The  Montreal  Copper  Company  have  recently  received  an 
order  from  the  New  York  Air  Brake  Works  for  100,000  pounds 
of  ing^ot  copper,  which  is  one  of  several  orders  from  the  same  firm. 
They  are  making  large  shipments  to  the  United  States,  which 
produces  about  70  per  cent,  of  the  world's  supply  of  refined 
copper.  They  claim  for  this  copper  superiority  over  the 
ordinary  brands.  Owing  to  its  purity,  four  carloads  were 
ordered  by  the  Chinese  Government  for  ihe'new  coinage  system. 
It  is  used  by  the  Grand  Trunk,  Canadian  Pacific  and  Inter- 
colonial Railways  and  by  some  of  the  largest  coi'cerns  in 
Europe.  This  company  have  the  only  refinery  in  Canada  and  its 
first  proiluction  of  ingot  copper  was  on  February  3rd,  1904. 


Mr.  Charles  Toull,  inspector  for  the  Bell  Telephone  Company 
in  Stratford  district  for  the  past  few  years,  has  been  appointed 
manager  at  Ingersoll. 

The  Bell  Telephone  Company  are  seeking  legislation  to  em- 
power them  to  increase  their  stock  from  $10,000,000  to  $50,000,- 
000,  for  necessary  extension  of  lines  throughout  the  Dominion. 

The  Yarmouth  Telephone  Company,  with  a  capital  stock  of 
$9,000,  have  given  notice  that  they  will  seek  incorporation  to 
construct  and  operate  telephone  lines  in  the  County  ofYarmouth, 
N.S. 

The  Marine  Department  at  Ottawa  have  decided  to  establish 
three  Marconi  stations  on  the  Pacific  coast.  They  consider  that 
these  will  be  sufficient  to  cover  the  whole  coast,  as  messages 
can  easily  be  sent  400  miles. 

The  Bell  Telephone  Company  are  making  preparations  for 
installing  their  system  in  Hamiota,  Man.  They  expect  to  have 
the  local  system  in  operation  in  a  few  weeks  and  long  distance 
connections  made  early  in  the  spring. 

Mr.  Henry  Rustin,  of  Omaha,  NeD.,  who  displayed  such 
marvellous  skill  with  the  incandescent  lamp  at  the  Pan-America 
and  Louisiana  Expositions,  d  ed  February  27th.  Mr.  Rustin  was 
born  in  Omaha  in  1865  and  was  a  graduate  of  the  Sheffield 
Scientific  School  at  Yale. 

The  St.  Marys,  Kirkton  and  Exeter  Telephone  Company, 
Limited,  has  been  incorporated,  with  a  capital  of  $40,000,  to 
operate  in  the  counties  of  Perth,  Middlesex  and  Huron.  The 
head  office  of  the  company  will  be  at  Kirkton.  Among  the 
directors  are  Messrs.  W.  R.  Carr,  E.  N.  Shier,  and  A.  Brethorn. 

The  Grand  Manan  Telephone  Company  has  been  incorporated, 
with  a  capitf.1  stock  ef  $2,000,  to  establish  and  operate  a  general 
tele]  hone  business  in  the  parish  of  Grand  Manan,  N.B.  Among 
the  promoters  are  M.  ssrs.  Geo.  E.  Dalzell,  Alex.  Small  and  J. 
S.  Richardson,  all  of  Castalia,  N.B. 

The  special  committee  of  the  Manitoba  Legislature  who  have 
been  investigating  the  telephonb  question,  have  suhmitted  their 
report,  urging  the  Government  ownership  of  all  long  distance 
telephone  lines,  and  also  municipal  ownership  of  local  systems, 
the  latter  to  be  operated  in  conjunction  with  the  Government 
long  distance  lines. 

Mr.  John  D.  Copp,  of  the  Marconi  Wireless  Company,  in  a 
recent  vis  t  to  Sydney,  N.S  ,  stated  that  ariangements  had  been 
made  for  the  installation  of  a  wireless  station  on  the  Bruce,  and 
that  it  was  probable  a  Marconi  station  would  be  erected  on 
Sydney  Harbor  for  the  convenience  of  the  Bruce  and  Allan  line 
^t.  amers  calling  there  this  summer. 

The  C.P.R  purpose  making  great  extensions  in  their  tele- 
graph system  in  the  North-West  during  the  coming  season. 
Chief  among  these  undertakings  will  be  the  linking  of  a  wire 
from  Winnipeg  to  Saskati  on  and  thence  to  Edmonton.  The 
other  important  extension  will  be  the  stringing  of  a  wire  be- 
tween Winnipeg-  and  Regina  via  Areola. 

The  Grand  Trunk  Railway  are  preparing  estimates  as  to  the 
cost  of  installing  a  telephone  system  on  all  their  lines.  At  pres- 
ent the  company  have  Bell  telephone  lines  reaching  all  their 
offices  and  nearly  all  their  stations  in  Canada.  It  is  estimated 
that  the  co.st  will  be  upwards  of  $150,000,  but  the  expense  after 
the  service  is  installed  will  not  be  large  compared  with  the  cost 
of  the  present  service. 

The  British  Columbia  Telephone  Company  have  ordered  a 
cable  1,800  feet  long,  at  a  cost  of  $3,000,  which  is  to  be  laid  un- 
der the  First  Narrows  to  connect  Vancouver  and  Norih  Van- 
couver. The  North  Vancouver  service  will  be  independent  of 
the  Vancouver  service,  as  an  exchange  will  be  opened  acrofs 
the  Inlet  and  conversations  between  the  two  points  will  be  .sub- 
jected to  the  long-distance  toll.  It  is  estimated  that  the  instal- 
lation of  the  service  in  Norlh  Vancouver  and  the  connecting  of 
the  lines  there  with  the  rest  of  the  long-distance  connections  of 
the  British  Columbia  Telephone  Company  will  cost  between 
$15,000  and  $20,000.  The  North  X'ancouver  residents  under- 
stand Ih.-il  lln-y  will  be-  in  pdssession  ol  this  service  about  Mav 
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ELECTRIC  LIGHTING  OF  A  SMALL  CITY  OR  TOWN 


By  F.  a.  Cambridge,  Ci 
The  lighting  service  ol  a  small  city  or  town  is  olteii 
a  more  diliicult  problem  than  that  ol  a  larger  one,  paiiiy 
lor  the  reason  that  usually  the  business  or  •'load  '  ol  tUc 
plant  IS  very  scattered  ;  the  amount  to  be  expenUea  on 
street  lighting  is  limited,  and  there  appears  litiie  prospect 
ol  a  satislactory  day  load  being  lortiicoining.  I'or  tnese 
reasons  the  standing  charges  ol  the  plant  are  apt  to  be 
higher  in  proportion  to  tlie  connected  load  than  lu  tlie 
case  ol  the  larger  city. 

At  the  outset  the  writer  would  aflirm  that  whether 
the  plant  is  to  be  a  municipally  owned,  or  privately  con- 
trolled, one,  the  services  oi  a  thoroughly  competent  and 
disinterested  consulting  engineer  should  be  retained,  and 
his  advice  acted  upon — not  simply  in  the  lirst  layout,  uut 
also  in  subsequent  extensions  or  enlargements  ol  any 
moment.  It  rarely  comes  about  that  the  powers  that  be, 
whether  municipal  councils  or  boards  oi  directors,  will,  lu 
a  plant  ol  this  siv^e,  engage  and  retain  the  services  01  a 
man  as  manager  or  superintendent,  thoroughly  competent 
to  deal  with  all  problems  ol  both  a  business  and  meeiiaiii- 
cal  or  electrical  nature — consequently  through  laise  econ- 
omy a  "cheaper"  man  is  placed  in  charge,  and  in  too 
many  cases  the  plant  appears  in  a  lew  years'  time  a 
thing  ol  shreds  and  patches— costly  experiments  and  mis- 
takes having  been  carried  out  and  no  set  plan  or  purpose 
loUowed. 

The  design  of  the  plant  in  a  growing  town  should  be 
such  that  It  can  be  enlarged  from  time  to  time  anU  \eL 
retain  evidences  ol  more  lorethought  tlian  alteriliouglit — 
the  building  ol  such  a  design  that  its  symmetry  ana  use- 
lulness  will  not  be  impaired  or  destroyed — ample  room 
having  been  obtained  at  the  outset  not  only  lor  the  build- 
ing and  Its  inevitable  enlargement  but  aiso  lor  storage 
and  otlier  purposes.  The  type  of  apparatus  to  be  installeU, 
also  the  size  ol  the  units,  the  voltage  to  be  carried,  these 
should  all  be  considered  from  the  standpoint  ol  future 
growth  as  well  as  present  elliciency.  In  a  plant  ol  this 
size  with  the  amount  ol  money  and  business  available 
"scrapping"  is  apt  to  be  a  more  serious  consideration 
than  in  the  larger  city. 

It  will  in  the  long  run  be  found  desirable  for  all  par- 
ties that  as  steady  a  load  as  possible  be  placed  upon  the 
plant — with  this  in  view  the  matter  oi  iurnishing  power 
lor  pumping  the  town  water  supply  is  well  worth  con- 
sidering, llie  success  of  motor  ariven  ceninlugal  or 
multi-stage  rotary  pumps  is  established,  so  that  the  opera- 
tion of  the  pumping  system  from  efectric  power  wiii 
usually  be  found  advantageous.  In  the  case  of  a  }>rivately 
owned  plant  the  town  should  not  only  be  able  to  contract 
for  power  at  a  favorable  rate  but  should  also  be  able  to 
make  better  terms  lor  street  ligliting.  The  lurnishiiig  ol  a 
day  load  is  not  only  of  advantage  to  the  plant  but  is  a 
convenience  to  the  citizens,  and  if  the  merits  ol  electric 
power  for  numerous  industries  are  duly  set  belore  ilie 
pubiic,  manufacturing  is  encouraged  ana  growth  a.ssured 
in  many  directions.  If  the  pumping  is  a  direct  system 
the  operation  of  the  units  tor  the  ordinary  domestic  pres- 
sure can  be  ojjerated  and  tfieir  consumption  ol  current 
measured,  l-'or  a  fire  pressure  a  centrilugaf  "booster" 
driven  by  a  separate  motor  can  be  applied,  the  current 
for  whicfi  can  be  separately  metered.  Ur,  a  rate  per 
million  gallons  pumped  could  form  the  basis  ol  charge. 

l.a  the  case  ol  a  municipaffy  owned  plant  it  will 
usually  be  found  advantageous  to  combine  the  \\;Uer  and 
light  plants  in  the  one  building,  particularly  if  a  steam 
plant  is  instailed.  In  this  case  the  building  should  be 
lireproof  througliout,  the  boiler,  engine  and  dj'uaino 
rooms  separated  by  suitable  division  walls,  and  the  dyna- 
mos and  switcli-hoards  and  other  electrical  apparatus  in- 
stalled on  a  higher  level  than  the  water  plant,  so  that  in 
case  of  any  accidental  flooding  no  damage  wouUl  be  fikely 
to  lie  caused  to  the  former. 

Should  the  town  favor  tlie  gfranting  of  a  franchise  to  a 
company  or  individual,  the  contract  for  power  and  street 
lighting  should  be  for  not  less  than  a  term,  of  live  years. 
No  one  should  expect  as  favorable  a  rate  under  a  short 
term  contract  as  one  havinsj-  reasonable  duration.  Street 
lighting  apparatus  is  special  and  cannot  he  used  for  any 
other  purpose  after  the  contract  is  taken  away.  A  clause 
should  be  inserted,  however,  that  "in  case  the  maximum 

number  of  lights  is  increased  at  the  expiration  of   

years  beyond  the  number  now  contracted  for,  the  town 
should  be  entitled  to  a  reduction  in  the  price  per  lamp 
per  night."  In  this  way  one  of  the  benefits  of  decreased 
cost  of  operation  as  the  load  increased  would  accrue  to 
the  town,  and  in  this  way  would  stimulate  the  installa- 
tion of  additional  lamps  and  a  more  liberal  appropriation 
for  street  lighting. 

As  to  the  system  of  illumination  for  street  lighting— 
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the  business  streets  should  be  lighted  bv  arc  lamps,  also 
any  bridges,  railroad  crossings  and  the  like.  Tor  residence 
streets  and  infrequently  travelled  roads  32  c.  p.  or  50  c.  p. 
series  incandescent  lamps  will  be  found  to  be  a  satislac- 
tory illuminant.  By  their  use  a  given  appropriation  can 
be  made  to  give  reasonably  good  lighting  over  a  larger 
area  than  if  arcs  only  are  used.  The  lamps  spoken  of 
should  not  be  confounded  with  the  ordinary  incandescents 
so  often  seen  and  so  seldom  giving  effective  results.  The 
writer  has  had  in  operation  a  number  ol  the  above 
lamps  for  a  considerable  period  and  has  found  their  use 
most  satisfactory. 

The  installation  of  the  constant  current  transformer 
fed  from  the  constant  potential  alternating  generators  will 
usually  be  found  to  furnish  a  satisfactory  medium  for  arc 
lighting— the  closeness  of  their  regulation' enables  ihe  plain 
U>  operate  both  series  enctosed  arcs  and  series  incandes- 
cents on  the  same  circuits  with  excellent  results. 

Regarding  a  schedule  for  street  lighting— in  a  town  of 
this  size  a  Moonlight  Schedule  is  usually  ample.  If  the 
town  is  operating  the  plant  considerable"  economy  can  Jje 
arrived  at  by  operating  in  this  way  ;  shutting  down  for 
an  increasing  number  of  hours  as  the  moon  nears  "full," 
with  little  or  no  lighting  for  a  night  or  two  each  side  of 
full  moon  and  shutting  down  after  that  when  moon  is 
well  up  lor  a  number  of  nights,  will  furnish  very  fair 
service  C  if  administered  w  th  difcretion  j  .  The  station 
operators,  however,  should  keep  a  lookout  for  heavy  clouds 
and  start  up,  otherwi.se  constant  complaints  will  come  in. 
Il  the  plant  is  a  private  one,  the  town  might  with  profit 
arrange  a  contract  on  the  basis,  of.  sav,  3000  hours  of 
lighting  for  the  year,  following  a  schedule  similar  to 
above.  In  this  ca.se  an  officer  of  the  council  .should  be 
empowered  to  order  lights  on  at  any  time.  The  hours 
run  could  be  cliccked  by  Bristol  recording  ampere  meters 
in  each  circuit  and  any  deductions  or  extras  allowed  at 
the  year's  end.  With  other  suitable  provisions  as  to  out- 
ages, etc.,  the  above  should  form  a  satisfactory  form  of 
schedule. 

Whether  the  plant  is  municipally  owned  or  not,  nothing 
but  a  meter  system  as  a  basis  of  charge  for  commercial 
and  domestic  service  should  be  thought  of.  The  smaller 
plants  arc  too  apt  to  begin  operating  with  a  flat  rale 
.system  of  charges,  and  when  the  inevitable  dav  comes 
when  the  meters  have  to  be  used  a  great  deal  of  dis.«iatis- 
faction  is  brought  about  which  would  have  l>een  avoided 
by  adopting  a  more  .sane  method  at  the  start.  Consider- 
able study  .should  be  given  to  the  matter  of  rates  and 
discounts,  as  all  business  is  not  of  the  same  value  to  the 
plant. 

If  the  plant  is  to  l>e  operated  by  the  town,  the  entire 
system  should  be  placed  in  charge  of  a  c«ni]>ctcnt  man- 
not  only  from  an  electrical  standpoint  hut  also  from  the 
business  point  of  view.  He  .should  l>e  civen  an  absolutely 
free  hand  in  the  employment  of  his  help  and  their  dis- 
charge, and  whellier  he  is  rcs|xuisiblc  to  a  board  or  com- 
mittee or  to  members  of  a  commission,  he  should  ha\-e' 
something  to  sav  in  the  awardint'  of  all  contracts.  All 
suggestion  of  politics  should  be  rigidly  excluded  and  every 
encouragement  given  to  men  who  show  m  disixisition  to 
rorfonn  a  little  more  than  their  duty.  Complete  and  re- 
liable records  and  account  should  be  kept  of  all  details  of 
operation  and  expenditure,  and  evcrv  item  rightly  charge- 
able debited  to  the  lighting  system."  If  this  is  done  there 
will  be  less  question  as  to  actual  cost  of  operation. 

In  reference  to  the  much  di.scussed  matter  of  deprtscia- 
tion,  the  writer  would  prefer,  in  the  case  of  municipal 
plants,  to  have  a  fixed  perccnta<re  set  aside  each  year  and 
placed  to  the  credit  of  the  plant,  out  of  which  repairs  and 
replacements  could  be  cared  for.  If  there  is  a  bond  issue 
with  sinking  fund  set  aside  annually,  this  will  usually 
take  care  of  any  reasonable  depreciation  through  obsoles- 
cence. The  above  is,  it  is  lielicvcd,  more  satisfactory  than 
taking  care  of  repairs  and  replacements  as  they  arise- 
spasmodically— ^vhich  is  apt  to  throw  an  undue  burden  on 
the  plant  at  intervals— possibly  little  at  the  1^eginn^ng  ano 
inevitably  more  later  on.  In  some  municipally  owned 
-systems  this  percentasre  is  added  yearly  to  the  actual  cost 
in  others  it  is  not  .shown  at  all.  but  repairs  and  main- 
tenance charged  up  to  the  operating  account.  In  others 
due  provision  is  made  for  sinkinc  fund  payments,  while  in 
others  the  capital  expenditure  is  not  raised  by  deWntures 
but  IS  provided  out  of  current  revenues  The  writer  be- 
lieves the  method  suggested  would  prove  a  satisfactorv- 
way  of  dealing  xvith  the  question,  but  in  many  instances 
the  financial  arranjrements  of  towns  or  cities  do  not  allow 
of  any  credits  being  carried  over  from  year  to  \-ear  maV- 
ing  it  necessary  for  those  in  charge  to  .smooth  ont  the 
l^eaks  of  the  financial  load  bv  endeavoring  to  meet  these 
expenditures  in  as  systematic  a  manner  as  possible 
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INVENTION  '9cf  DEVELOPMENT 

IN  THE:  ELECTRICAL  FIELD 


Constant-Current  Transformer  An  alternating-cur- 
rent regulator  which  possesses  the  distinguishing  feat- 
ure of  employing  no  moving  coils  forms  the  subject  of 
a  United  States  patent  issued  to  H.  J.  Blakeslee.  The 
regulator  consists  of  a  transformer  having  stationary, 
primary  and  secondary  coils  wound  on  a  cylindrical 
laminated  frame.  The  primary  coil  is  located  in  an 
annular  recess  in  the  middle  of  the  frame,  so  as  to  en- 
circle the  core.    The  secondary  coil  is  wound  upon 


Constant  Current  Transformer. 

polar  projections  which  extend  inwardly  from  each  side 
of  the  middle  of  the  cylindrical  frame.  Within  the 
frame  is  placed  a  movable  core,  so  mounted  upon  a 
shaft  that  a  greater  or  less  amount  of  flux  from  the 
primary  threads  through  the  secondary  according  to  the 
position  of  the  core.  The  current  in  the  secondary  is 
kept  at  practically  a  constant  value  by  the  use  of  a 
counterbalance  fastened  to  a  cord  which  passes  around 
a  pulley  on  the  shaft  of  the  core.  The  pull  of  the 
counterbalance  tends  to  bring  the  core  to  the  position 
giving  maximum  secondary  current,  and  the  torque  due 
to  the  current  in  the  secondary  tends  to  bring  the  core 
to  the  position  giving  minimum  secondary  current. 
Therefore,  the  core  being  provided  with  a  properly  de- 
signed and  adjusted  counterbalance,  the  secondary  coil 
can  be  made  to  deliver  a  current  of  constant  value  to  a 
circuit  of  widely  varying  impedance. 


Vertical  Shaft  Generator — A  patent  has  recently 
been  issued  to  Morris  Schwartz,  of  New  York,  for  a 
new  form  of  electrical  generator.  As  will  be  seen  by 
the  accompanying  illustration,   the   invention  has  an 


Vertical  Sii aI'  i  c;i',ni;kaior. 

armature  mounted  to  rotate  on  a  vertical  axis,  said 
armature  having  helically-wound  conductors  whereby 
said  conductors  incline,  and  pole-pieces  having  their 
axes  inclined  whereby  they  are  substantially  parallel 
with  the  adjacent  parts  of  said  conductors.  The  in- 
ventor expects  his  generator  to  reduce  very  materially 


the  cost  of  producing  current  for  lighting  and  power 
purposes. 


Tests  of  Tantalum  Lamps  The  following  figures 

and  accompanying  curves  relate  to  a  recent  test  of  ten 
tantalum  lamps  fed  by  direct  current.  In  making  the 
photometric  measurements,  the  lamps  were  rotated  at 
a  speed  of  about  40  to  50  r.p.m.  Automatic  voltage 
regulation  supplemented  by  hand  control  was  used  and 
the  average  variation  of  pressure  did  not  exceed  ^  per 
cent.  The  lamps  were  burned  at  rated  voltage  and 
the  following  results  were  obtained  : 


,  Initial  

Lamp  No.    cp.     watts  per  cp. 

*'  24.7 

2  23,5 

3  21.0 

4  22. 1 

5  23.8 


 Broken  at- 

Hours. 


Total  life 
in  hours. 


1.94  »S 

1.97  890        1007  1013 

2. 1 7  760 

2.06  700 

1.99  813 
candle-hour  performance  of  tantalum  lamps. 

6  240  z.oo  706 

7  26.1  1.86  712 

8  25.4  1. 81  484  572 

9  23.2          2.03  596  625 
o          25.0           1.90  710        939  968 


1013 
760 
700 
8'3 

706 
712 
.■572 
62s 
968 

Average        23.8  1.98  763 

*Lamp  No.  i  was  accidentaly  broken  at  the  end  of 
88  hours  and  is,  therefore,  not  included  in  the  average. 

With  lamps  No.  2,  8,  9,  10,  when  rupture  first 
occurred  in  the  filament  it  was  possible  to  re-establish 
the  circuit  by  tapping  the  lamp,  which  caused  the 
loosened  end  of  the  filament  to  make  contact  with  an 
adjacent  section,  short-circuiting  part  of  the  circuit 
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B  Indicates  Broken  Lamp. 
©       .•  Failure. 

*       .1  Rupture. 
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Tantalum  Lamp  Curves. 

This  caused  a  decrease  in  resistance  and  a  correspond- 
ing increase  in  mean  horizontal  candle-power.  With 
lamps  No.  8  and  9  the  filament  could  be  repaired  in 
this  way  after  the  first  rupture  only,  with  lamps  2  and 
10  after  the  first  and  second  ruptures.  The  last 
column  in  the  above  table  gives  the  total  life  whereby 
the  life  of  the  lamp  is  not  considered  exhausted  until 
the  filament  is  in  such  condition  that  the  circuit  can- 
not be  re-established. 


Incorporation  has  been  granted  to  the  Telegraphone  System 
of  Canada,  Limited,  to  purchase  all  rights  in  telegraphone 
patents  for  Canada  and  to  manufacture  and  install  telegraphone 
instruments  in  railroad  trains  and  oflices.  The  liead  office  of  the 
oomiiany  will  be  Montreal,  Que.,  and  their  capital  $50,000. 
Among  the  promoters  are  Messrs.  F.  C.  Hirsch,  1  hos.  Hanley 
and  Robert  Barthok'nu-w,  all  of  Montreal. 
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NIAGARA,  ST.  CATHARINES  &  TORONTO 
RAILWAY  COMPANY. 

The  annual  report  of  the  directors  of  the  Niagara, 
St.  Catharines  &  Toronto  Railway  Company  for  the 
year  ended  December  31st,  1905,  is  interesting  as 
being  the  first  since  the  property  was  purchased  by  the 
present  shareholders.  The  company  was  incorporated 
in  1899  and  acquired  a  steam  road  then  operated 
between  St.  Catharines  and  Niagara  Falls,  Ont.  This 
road  was  reconstructed  and  electrified  and  was  ready  for 
operation  in  August.  1900.  The  following  years  it  was 
extended  to  Port  Dalhousie.  A  horse  car  line  running 
between  Niagara  Falls,  Drummondville  and  Niagara 
Falls  South  was  purchased,  rebuilt  and  electrified. 
Another  local  line,  operating  between  St.  Catharines 
and  Thorold,  was  purchased  in  May,  1901,  and  all  the 
above  roads  have  been  amalgamated  and  operated 
under  one  management.  The  company  have  made 
extensive  improvements  by  building  new  car  barns, 
new  station  at  Stamford,  overhauling  the  tracks  and 
adding  new  equipment. 

The  company  have  made  application  to  the  Dominion 
Parliament  for  permission  to  extend  their  railway  from 
Thorold  to  Welland  and  Port  Colborne;  from  Port 
Colborne  to  Fort  Erie,  thence  to  the  city  of  Niagara 
Falls;  from  Niagara  Falls  or  Thorold  or  Welland  to 
the  City  of  Brantford,  and  from  the  City  of  St. 
Catharines  to  Niagara-on-the-Lake. 

The  company  own  and  operate  the  two  vessels 
"Garden  City"  and  "Lakeside,"  and  plans  are  now 
being  prepared  for  anothor  vessel  to  be  ready  for 
service  early  in  1907. 

The  general  officers  of  the  company  are  as  follows: 
President,  Frederic  NichoUs;  vice-president,  E.  R. 
Wood;  general  manager,  E.  F.  Seixas;  secretary- 
treasurer,  Aemilius  Jarvis ;  assistant  secretary-treasurer, 
C.E.A.  Goldman;  accountant,  D.  J.  Mcintosh;  general 
freight  and  passenger  agent,  John  Paul. 


MOONLIGHT  SCHEDULE  FOR  APRIL. 


./ 

Date. 

Ivight. 

Date. 

Extinguish. 

No.  of 
Hours. 

Apr.  1 

1  1  50 

Apr.  2 

5  00 

5  'O 

3 

0  45 

3 

5  00 

4  15 

4 

I  30 

4 

5  00 

3  30 

5 

2  10 

5 

5  0° 

2  50 

6 

2  45 

6 

5  00 

2  15 

7 

No  Light 

7 

No  Litfht 

8 

8 

9 

9 

10 

7  00 

10 

10  00 

3  fo 

1 1 

7  00 

1 1 

II  10 

4  10 

12 

7  00 

'3 

0  15 

5  '5 

•3 

7  00 

14 

I  20 

6  20 

'4 

7  00 

'5 

2  20 

7  20 

'5 

7  10 

16 

3  10 

8  00 

16 

7  10 

'7 

4  00 

8  50 

'7 

7  10 

18 

4  30 

9  20 

18 

7  10 

'9 

4  30 

9  20 

'9 

7  10 

20 

4  30 

9  20 

20 

7  ro 

2 1 

4  30 

9  20 

2 1 

7  10 

22 

4  30 

9  20 

22 

7  10 

23 

4  30 

9  20 

2.. 

7  20 

24 

4  20 

9  00 

24 

7  20 

25 

4  20 

9  00 

25 

7  20 

26 

A.  20 

9  00 

26 

7  20 

27 

4  20 

9  00 

27 

7  zo 

28 

4  20 

9  00 

28 

7  20 

29 

4  20 

9  00 

29 

10  30 

30 

4  20 

5  5" 

30 

1 1  20 

May  I 

4  10 

4  SO 

Total  ,Si 


IRON  CONDUIT. 

MoNTRE.\L,  March  5th,  1906. 
Editor  Ca.nadian  Electrical  News  : 

Dear  Sir, — In  the  February  issue  of  your  paper,  on  page  46, 
you  refer  to  a  meeting  held  in  the  rooms  of  the  Civil  Engineers' 
Society  in  Montreal,  and  the  writer,  among  others,  was  very 
much  surprised  to  read  your  account  of  this  meeting,  especially 
that  part  of  your  article  which  refers  to  iron  conduit,  and  what 
Mr.  R.  A.  Ross  said  about  it. 

How  any  one  could  criticize  iron  conduit  at  this  stage  of  the 
situation,  when  every  one  in  the"  business  knows  that  it  is  the 
only  <a.{e  and  reliable  means  of  wiring  any  kind  of  a  building; 
that  this  form  of  wiring  is  employed  all  over  the  world,  in  battle- 
ships, and,  in  fact,  everywhere,  by  all  who  pretend  to  do  good 
work,  and  your  remarks  stating  "  that  Mr.  Ross  ably  handled 
the.  question"  confirms  the  belief  that  the  remarks  published  by 
you  were  inspired  by  some  one  who  has  not  been  able  to  make  a 
success  of  interior  wiring  placed  in  conduit  because  other  con- 
tractors have  not  been  able  to  underbid  this  particular  party  and 
secure  all  of  the  work. 

It  seems  that  Mr.  Ross  had  some  unsatisfactory  experience 
with  iron  conduit  in  one  particular  building,  and  when  he 
criticied  iron  conduit  at  the  meeting  referred  to,  he  made  a 
mistake,  as  his  remarks  were  opposed  by  every  one  present  who 
spoke  on  the  subject;  there  were  at  Iea.st  eight  different  parties 
who  spoke  on  the  subject  and  they  all  opposed  Mr.  Ross' 
attitude.  Yours  truly, 

A  Re.kder. 

I  For  the  purpose  of  creating  discussion  on  the  subject,  we 
publish  the  above  letter,  which  was  unacccmpaiiied  by  the  name 
of  the  author,  but  in  future  the  names  of  the  writers  of  com- 
munications must  be  furnished,  not  for  publication,  but  as  a 
guarantee  of  good  faith.  —  The  Editor.] 


ELECTRICAL  INSPECTION. 

Montreal,  February  27th,  1906. 

Kdlior  Ca.nai>ia.v  Electrical  News: 

Dear  Sir, — I  read  with  interest  your  letter  on  Electrical  In- 
spection (Communicated),  published  on  page  34  of  your  Febru- 
ary issue,  and  can  state  that  vciu  in  Toronto  are  no  wc<rse  than 
we  in  Montreal  so  far  as  inspection  is  concerned. 

The  Local  Union  of  Electrical  Workers  are  not  the  proper 
people,  however,  to  take  up  such  matters  :  it  is  one  that  should 
be  taken  up  by  capitalists,  viz.,  the  employers,  as  they  have  the 
most  risk  at  stake ;  and  it  is  high  time  that  Toronto  cc>nlractors 
got  together  and  at  last  tried  to  do  something,  as  it  seems  the 
Montreal  contractors  are  getting  into  shape.  The  proper  par- 
ties to  undertake  the  inspection  are  without  doubt  the  insurance 
companies — not  the  city  nor  the  power  companj-. 

The  only  thing  that  a  union  can  do  to  benefit  matters  in  the 
event  of  no  satisfaction  being  secured  from  the  Underwriters  by 
their  employers,  would  be  for  them  to  petition  the  city  council 
to  license  each  wireman.  The  applicant  might  be  brought  be- 
fore a  committee  say  of  five,  two  IxMng  prominent  workmen,  two 
being  employers,  and  the  third  being  a  city  official  ;  it  would  be 
possible  tc>  get  three  of  these  tc>gethcr  at  any  time  and  the  ap- 
plicant put  through  an  examination  and  certificate  granted  as  to 
his  efficiency  as  a  first  class  or  second  class  wireman  as  the  case 
might  be.  The  citj-  might  charge  a  fee  cf  say  $2.00  for  each 
first  cla.ss  and  $1.00  for  each  second  class  license  issued.  In 
this  way,  as  the  citv*  is  not  called  on  to  pay  out  any  money,  they 
would  probably  jump  at  the  chance  of  getting  some  money  in, 
even  though  it  were  from  workmi  n  who  could  ill  afford  it — 
nevertheless,  the  svim  of  $2.< o  jior  annum  might  prove  well  in- 
vested for  them  if  it  safeguarded  them  from  tramp  wiremcn,  who 
could  be  arrested  and  fined  as  having  cv^mmitted  a  misdemean- 
or. 

The  above  suggestion  is  only  in  case  the  I'nderwri'ers  c.  nnot 
be  brought  to  realize  their  responsibility  in  the  matter. 

Yours  tnily. 

.\  Montreal  Contkactor. 


The  Erie,  London  and  Tillson.iurg  Railway  will  sock  incor- 
por<ition  to  enable  thom  to  construct  and  oi>erate  an  electric 
railway  from  Port  Burwell,  aUmg  the  north  shore  of  I^kc  Erie 
to  London,  with  a  br  inch  running  into  Tillsonb\irg. 
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SPARKS. 

Oshawa,  Ont.,  has  renewed  its  contract  for  electric  lighting- 
for  one  year. 

The  Council  of  Strathroy,  Ont.,  will  be  asked  to  provide 
$5,000  for  improvements  to  the  electric  light  plant. 

Contracts  will  shortly  be  awarded  for  the  supply  of  electrical 
generators,  arc  lamps,  etc.,  for  Winnipeg's  lighting  plant. 

Plans  are  being  prepared  by  the  City  Engineer,  Edmontrn, 
Alta.,  for  three  miles  of  street  railway,  which  it  is  proposed  to 
build  this  summer. 

The  Toronto  Railway  Company  have  begun  to  build  cars  for 
Winnipeg,  and  are  preparing  to  increase  the  rolling  stock  for 
the  Toronto  service. 

The  citizens  of  Wolseley,  Sask.,  are  discussing  the  ad- 
visability of  installing  a  municipal  electric  light  plant  and 
operating  a  telephone  system. 

Owing  to  the  number  of  electric  lights  now  in  use  at  Picton, 
Ont.,  with  prospect  of  more,  an  auxiliary  engine  will  soon  be 
a  necessity  in  the  power  house. 

The  Toronto  &  York  Railway  Company  will  proceed  at  once 
with  the  construction  of  the  road  easterly  from  .Scarboro  to 
Whitby,  and  possibly  to  Oshawa. 

The  Grand  Valley  Radial  Railway  Company,  of  Brantford, 
Ont.,  have  purchased  the  Thames  Valley  road  between  Wood- 
stock and  Ingersoll  and  assume  control  at  once. 

Tenders  were  recently  invited  by  Mr.  J.  D.  Brown,  Electrical 
Superintendent  of  the  municipal  plant,  Ottawa,  for  the  supply  of 
meters,  transformers,  incandescent  and  arc  lamps,  etc. 

La  Compagnie  d'Aqueduc  de  Calais  has  been  incorporated, 
with  a  capital  stock  of  $20,000,  to  establish  a  system  of  water- 
works at  St.  Mathias,  Que.,  and  to  install  an  electric  light  plant 
at  Cabano,  Que.  Among  the  promoters  are  Messrs.  Archi 
Eraser,  Charles  England  and  Robert  England,  lumber  mer- 
chants, of  Cabano. 


Barber  &  Henry,  Niagara  Falls,  Ont.,  are  about  to  install 
electric  power  in  Stamford  Township  sand  pits.  They  have 
arranged  to  get  power  from  the  Ontario  Powe-  Company. 

The  Atikokan  Iron  Company,  of  Port  Arthur,  Ont.,  are  in- 
stalling two  75  kilowatt  direct  connected  units,  consisting  of 
Robb-Armstrong  engines  and  Westinghouse  generators. 

The  City  of  Ottawa  will  seek  legislation  empowering  them  to 
use  for  general  electrical  purposes  $50,000  which  was  voted  for 
street  lighting  purposes  in  1904,  but  had  never  been  used. 

The  management  of  the  Montreal  Street  Railway  Company 
have  decided  to  increase  their  capital  from  ten  millions  to 
eighteen  millions,  and  are  planning  extensive  improvements  in 
their  lines  in  the  near  future. 

City  Electrician  McCrossan,  of  Vancouver,  B.C.,  has  issued 
a  circular  to  all  electrical  contractors  giving  them  notice  that 
after  three  months  all  wiring  must  bear  the  inspection  stamp  of 
the  Board  of  Fire  Underwriters. 

The  proposition  of  installing  an  electric  light  plant  at  the 
Parliament  Buildings,  Toronto,  is  understood  to  be  still  under 
consideration.  The  University  of  Toronto  is  desirous  of  co- 
operating with  the  Government. 

The  London  Electric  Company  are  building  a  cement  chimney 
beside  their  extension  to  the  power  plant  on  York  street  which 
will  be  the  largest  west  of  Toronto.  It  will  be  140  feet  high,  16 
feet  diameter  at  base,  and  seven  and  a  half  feet  at  the  top. 

It  is  understood  that  work  will  be  commenced  within  the 
next  few  months  on  the  electric  railway  to  be  constructed  be- 
tween Vancouver,  B.C.,  and  Portland,  Oregon.  Mr.  J.  A. 
Mopre,  of  Vancouver,  is  one  of  the  prime  movers  in  the  scheme. 

Messrs.  Robert  Miller,  R.  P.  Coulson  and  Joseph  Todd,  of 
Stouftville,  William  Smith,  of  Columbus,  and  W.  J.  Stark,  of 
Toronto,  are  applying  to  the  Ontario  Legislature  for  a  charter 
for  an  electric  I ailway  from  Toronto  to  Port  Perry,  a  distance 
of  55  miles. 


A  FINE  STEAM  PLANT 


"  /  Luill  say  without  qualification  tfiat  it  is 
as  fine  a  boiler  and  engine  plant  as  I  haue  euer 
had  the  pleasure  of  seeing  for  its  size.  The 
engine  was  wording  without  heating  and  abso- 
lutely without  any  noise.  I  wish  to  congratu- 
late you  on  your  success  in  building  this  class 
of  engine  and  hope  that  we  may  haue  pleasure 
in  dealing  with  you  again  " 

The  above  refers  to  a  350  horse  power  Robb-Armstrong 
Corliss  engine  and  two  175  horse  power  Robb-Mumford 
boilers  installed  by  us. 

ROBB  ENGINEERING  CO.,  Ltd. 

AMHERST,  N.S. 

A  nrti-rn  (  WILLIAM  McKAY.  320  Os  siniiton  Avenue,  Toronto. 
AUCNTo    WATSON  JACK  *  COMPANY,  Bell  Telephone  BldH..  MonlrenI, 
nwbii  •      (c.  F.  PORTER,  355  Carlton  St..  Winnipeg. 


POPULAR  BOOKS  for 

PRACTICAL  ELECTRIGIA^IS 

ELECTRICAL  INSTRUMENTS  and 
TESTING.  A  book  dealing  with  all 
kinds  of  nnodern  electrical  instruments, 
with  a  complete  chapter  on  testing  with 
a  voltmeter. 

Cloth  1.00 
Limp  leather  $2.00 

ELECTRICITY.  The  study  of.  and  its 
laws,  comprising  Ohms  law,  galvanism, 
magnetism,  induction,  principles  of  dyna- 
mos and  motors,  wiring-  with  explana- 
tions of  simple  mathematics.  By  N.  H. 
Schneider.  With  55  original  illustrations 
and  6  tables.  25c. 

DRY  BATTERIES.,  a  practical  hand- 
book  on  designing,  filling  and  finishing  of 
dry  batteries,  tor  automobile,  gas  engine, 
medical  and  coil  work,  electric  bells, 
alarms,  telephones.  Fully  illustrated  with 
30  original  dr;iwings.  -.Sc. 

ELECTRICAL  CIRCUITS  AND  DIAGRAMS. 

Peng  a  selection  ot  original  up-to-date 
and  practical  diagrams  for  installing  an- 
nunciators, bells,  electric  gas  lighting, 
telephones,  electric  power,  light  and  wir- 
ing circuits,  induction  coils,  dynamos- 
and  motors.     Cloth  50c. 

ELECTRIC  BELLS  AND  ALARMS,  How 

to  install  them.  Including  badories,  wir- 
ing, circuits,  bells,  burglar  alarms,  high 
and  low  water  alarms,  fire  alarms,  ther- 
mostals.    W  ith  56  original  diagrams,  j^c. 

SPON  &  CHAMBERLAIN, 

133  C.E.  Liberty  Street,  NEW  YORK,  U.S.A. 


ENDERS  WANTED 


A   Wrt-kly    loiiriiai   of  advaruc   infoniia-  j 
ti(iii  ami  public  works.  > 
'the    recognized   medium  for  auvertise-  ' 
ments  lor  Tenders. 
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TRADE  NOTES. 

The  Robb  Engineering  Company,  Amherst,  N.S.,  are  supply- 
ing six  Robb-Armstrong  Corliss  enginess  for  J.  R.  Booth's  paper 
mill  at  Ottawa. 

The  West  Kootenay  Power  &  Light  Company  recently  pur- 
chased a  4  X  6  and  6x8  centrifugal  pump  for  their  Bennington 
Falls  plant  from  the  Canada  Foundry  Company. 

The  Hamilton  Cataract  Power,  Light  &  Traction  Company 
have  recently  purchased  a  diiect  connected  centrifugal  pump 
and  motor  from  the  Smart-Turner  Machine  Company,  of 
Hamilton. 

The  Canadian  Smelting  Works,  of  Trail,  B.C.,  are  installing 
three  oil  insulated,  water  cooled  transformers,  each  havmg  a 
capacity  of  1,250  k.w.;  also  one  Baldwin  Westinghouse  electric 
locomotive,  class  4282,  1^00  volts. 

The  Canadian  Westinghouse  Company  have  closed  a  con- 


Quick  Repairs 


ON 


Dynamos  and  Motors 

Arc  Lamps  and  Transformers 

ELETRICAL  REPAIR  &  SUPPLY  CO . 

SHERBR.OOKE,  QUE. 


"CALVADUCr'AND  "LORICATED' 
CONDUITS 

FOR  INTERIOR.  CONSTR.UCTION 

Conduits  Company  Limited 

Sole  Manufacturers  under  Canadian  and 
U.  S.  letters  Patent. 


TORONTO 


CANADA 


tract  with  the  Canadian  Rand  Drill  Company  for  one  200  h.p., 
type  C  C  L  induction  motor,  3-phase,  2,000  volts,  7,200  alterna- 
tions, to  be"  used  in  connection  with  the  new  air  compressor  the 
Rand  Drill  Company  are  furnishing  the  B.C.  Copper  Company 
at  Greenwood. 


PITMAN'S    WATER  WHEELS 

Highest  Efficiency 

Construct-d  spec  ially 
to  suit  the  con'-iiioDs 
unaer    which  they 

work. 
My  prices  will  be 
found  lower  than  any 
other  SrstclaRsrnanu- 
factnrcr.  Stale  your 
requirements. 

PERCY  PITMAN 

Bosbvjry.  Ledbury.  ENGLAND 


CLARKSON  SCHOOL  OF  TECHNOLOGY 

Thomas  S.  Clarkson  Memorial,  Potsdam,  N.V. 

Organized  under  charier  of  the  University  of  the  Sute  of  New  York, 
courses  leading  to  degrees  of  Bachelor  of  Science  in  Chemi- 
al,  Civi',  Electrical  and  .Mechanical  Engineering,  comprising^ 
jOur  years  of  thorough  training  and  resident  college  work  in 
heory  and  practise  of  engineering.  Copies  ot  Clarkson 
Bulletin,  published  quarterly,  mailed  on  application.  Health- 
ful climate.    Tuition  and  living  expenses  moderate. 

WM.  S.  ALDRICH.  Director. 


i  THE TELEPHONE 

I 

\  LONG  DISTANCE  TELEPHONE  SERVICE 

[1  has   no   equal    for    the    facility   it    affords  in 

tI  business  life. 

Full  particulars  as  to  rates  and  service  at  the 
nearest  office  of  the 


1 


Im  a  Comp.inion,  Friend  and  Servant 

Combined. 
Invaluable    for    convenience   in  the 

household. 


B[ll  TE[[PiN[  mm  Of  GflNflDII  I 

Please  metitiiin  litis  paper  when  corresponding 
with  advertisers. 


Now  is  the  time  to  make  your  contracts  for  yoor  season's  supply  of 
the  "BEST"  Dry  Batteries  MADE  IN  CANADA. 

RECIPROCITY 

Do  yo\i  believe  in  it?  Then  why  not  buy  at  home  o.nd 
protect  your  own  industries  when  you  get  quality. 

Wc  shall  exhibit  at  the  Atrtomotile  and  Gas  Engine  show,  March  3  \ 
to  April  7  in  the  Granite  rink,  Toronto,  where  we  shall  demonstrate 
why  the  "Best"  Dry  Battery  is  the  best  and  most  economical  for 
all  high  class  work. 


WE  ALSO   MAKE   FLASH  LIGHTS. 


^he  Berlin  Electrical  Mfg.  Co. 


BERLIN 
ONT. 
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BELT  CAPACITY. 

The  common  rule  for  the  horse-power  which  can  be  trans- 
mitted by  a  given  belt  is  to  multiply  the  width  of  the  belt  by  its 
speed  in  feet  per  minute  and  divided  by  a  constant  ranging  from 
i,030,  in  the  case  of  a  single  laced  belt,  to  400  in  the  case  of  a 
heavy  cemented  belt.  Including  the  calculation  of  the  belt 
speed,  this  operation  is  expressed  by 

diam.  x  ■t  1416  x  revs,  x  width 

 —  —  =H.  P. 

constant 

This  would  amount  with  constants  varying  from  i  ,000  to  400  to: 
Diam.  X  revs.  X  width 
multiplied  by  .0031416  for  the  weakest  belt  to  .007854  for  the 
heavy. 

Since  these  values  are  assumed  and  make  no  claim  to  preci- 
sion, we  may  call  them  .003  and  .008,  and  deduct  the  following 
rules  : 

TO  FIND  THE  HORSE-POWER  WHICH  A  GIVEN  BELT  WILL 
TRANSMIT. 

Rule. — Multiply  the  diameter  of  either  pulley  in  feet  by  its 
revolutions  per  minute  and  by  the  width  of  the  belt  in  inches. 

Multiply  the  above  product  by  a  value  ranging  from  3  for 
Ught  single  laced  belts  to  8  for  heavy  double  cemented  belts, 
and  point  off  three  places  from  the  final  product. 

Example  :  What  power  can  be  transmitted  by  a  6-inch  double 
belt  running  on  a  4-foot  pulley  making  200  revolutions  per  min- 
ute ? 

Multiplying  the  diameter,  revolutions  and  width  together,  we 
have  : 

4  X  200  X  6  =  4,800. 
.Assume  the  belt  to  be  of  Sjuch  weight  and  quality,  and  th 
joint  so  made  that  we  should  choose  6  as  a  constant. 

4,800  X  6  =  28,800. 
Pointing  off  three  places,  we  get  28.8  horse-power. 

TO  FIND  THE  WIDTH   OF   BELT   REQUIRED  TO   TRANSMIT  A  GIVEN 
HORSE-POWER. 

Rule. — Multiply  the  horse-power  by  1,000  and  divide  by  the 


product  of  the  pulley  diameter,  revolutions  per  minute  and  the 
chosen  constant. 

Example:  What  width  of  belt  would  be  required  to  transmit 
28.8  horse-power  with  a  4-foot  pulley  running  200  revolutions  per 
minute  ? 

28.8  X    1,000      ,  . 

  =  o  uicnes. 

4  X  200  X  6 

The  only  difficulty  about  using  these  rules  is  in  choosing  the 
constant  intelligently.  It  should  be  so  chosen  as  to  give,  not 
the  maximum  horse-power  which  a  belt  will  transmit  or  the 
narrowest  belt  which  will  possibly  transmit  the  power,  but  the 
amount  which  it  will  carry  comfortably  without  shortening  its 
own  life  and  making  life  miserable  for  the  man  that  has  to  take 
care  o(  it.  Such  consiants  must  be  derived  from  experience.  If 
we  know  of  a  belt  which  is  doing  nicely  under  a  load  which  is  not 
exces-ive  but  about  as  much  as  it  ought  to  carry,  we  can  figure 
the  constant  for  that  belt  and  use  it  for  finding  the  capacity  of 
similar  belts  at  other  speeds  and  of  other  widths.  The  constant 
is  found  by  dividing  1,000  times  the  horse-power  by  the  product 
of  the  diameter  of  the  pulley,  revolutions  per  minute  and  width  of 
belt.  By  trying  this  upon  belts  the  safe  capacit)'  of  which  you 
are  in  a  position  to  know  will  acquire  a  line  of  constants  which 
will  enable  you  to  quickly  and  accurately  gage  the  capacity  of 
any  belt  of  the  kind  with  which  you  are  acquainted,  or  to 
determine  how  wide  a  be!t  you  will  require  for  a  given  job. 

When  there  is  a  considerable  difterence  in  the  diameters  of 
the  pulleys  and  the  distance  between  shaft  centers  is  short,  an 
allowance  must  lie  made  for  the  small  arc  of  contact  on  the 
smaller  pulley.  Sufficient  experience  would  allow  this  to  be 
taken  account  of  in  choosing  a  constant. — Power. 


Canadian  MW  Mica 

KENT  BROTHERS 

KINGSTON.    ONT.,  CANADA 

Miners,  Exporters  and  Wholesale  Dealers. 


Electrical  Machinery 


Having  in  contemplation  certa'n  im- 
provements during  the  summer  of 
1906,  to  increase  the  capacity  of  our 
plant,  the  following  Generators  may 
be  available  for  sale,  provided  suit- 
able offers  can  be  obtained. 

One  60  K.  W.  Staaey  2  Phase  laductor. 
133  Cycle 

One  360  K.  W.  Staaley  2  Phase  laductor, 
133  Cycle. 

Condition,  practically  as  new. 

Correspondence  is  invited. 

Address 

.    .    The    .  . 

SherbrooKe  Power,  Light  &  Heat  Co. 

Sharbrooke,  Que. 


$2 


FOR  THIS  SMALL  SUM  THE 


$2 


MAmciuREe."asuppLy  wmm 

may  keep  poaled  on  aew  openinKa 
(or  trade. 

Illf  CANADIAN  CONTRACT  RECORD 

reports  weekly  all  projected  building  and  otlier 
coofllnictlon  works  throughout  Caimda  uh  well 
an  Dew  bunltiesH  enterpriaen. 


Send  your  oarae  and  addresa  with  for 
a  year'o  *ibacrlptlon  U> 

GaDadiaD  Cootract  Record 

Toronto,  Montreal,  Winnipeg,  and 
^2  Vancouver  $2 


"The  Electric  AccvimvilsLtor " 

The  Orvy  Storage  Battery  Paper 
No.  1.  Vol  1,  January.  1906 

Send  Stamp  for  Particulars  and  Advertising  Rates 

8  St.  Ann's  Road,  Wandsworth,  S.  W,  London,  Eng. 

FOR  SALE 

Second  Hand  S.  K.  C.  Induction  Motor 
(In  good  working  order — Immediate  Delivery) 
1-5  H.P.  2  Phase  60  Cycle  550  Volts 

1-  2  " 

2-  1     "         "  '* 
ELECTRIC  ENG1NEER.ING  CO. 

85  Inspector  St,  ...         -         MONTREAL.  P.  Q 

Manufacturing  and  Contracting  Engineers 

High  Gra-de  Switch  Boa.rds  ~Repa.irs    Specilties  and  Supplies 

TELEPHONES 


We  manuf.ctwe  TELEPHONES  for  all  kinds  of  service 
Central,  Exchange,  Factory,  Warehouse,  etc  Our 

DESK  TELEPHOMJ 

ns  illustrated  is  a  handsome  instrument.  Perfect  in 
constiuction  and  design,  with  no  exposed  contacts  or 
wiies,  and  has  many  other  points  of  advantage. 

Fully  guaranteed  and  sold  on  merit. 

Send  for  our  new  Telephone  Catalogue. 

John  Starr,  Son  &  Co.,  Limited 


p.  O.  Box  448 


HALIFAX,  N.  S. 
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 CHARLES  BR.ANDEIS  

A.  M.  Can.  Soc.  C.  E.,  A.  M,  Amer.  Inst.  E.  E. 
Mem.  Amer.  Electro-Chemical  Soc,  Etc. 

CONSULTING  ENGINEER 
Estimates,  Plans  and  Supervision  of  Hydraulic 
and  Steam,  Electric  Light,  Power  and  Railroad 
Plants,  Specifications,  Reports,  Switchboard 
Designs,  Complete  Factory  Installations,  Elec- 
tric Equipment  of  Mines  and  Electro-Chemical 
Plants. 

IiOng  Distance  Telephone  Main  3256. 
Cable  Address  :  Brandeis-Montreal. 

W.  U.  Code,  Univ-Edition. 

6J-63  Guardian  Building  MONTREAL 


K.  L.  AITKEK 

Consulting  Electrical  Engineer 

164  Bay  Street      -      TORONTO,  ONT. 

Long  Distance  Phones 


Office 
Residence 


Main  1482 
North  2239 


J  NO.  S.  FIELDIJSG,  C.  B. 

WATER  POWERS  AND  DAMS 


Room  2,  IS  Toronto  Street 


TORONTO 


Edward  B.  Merirll 

B.  A.,  B.  A.  Sc. 
A.  M.  Can.  Soc.  C.  E.,  Associate  A.  I.  E  E. 

CONSULTING  ENGINEER 

Power  Developments   and  Transmission. 
Electric  Lighting.    Electric  Railways. 
Municipal  Engineering.  Industrial  Plants. 

Reports,  Valuations,  Etc. 
16  King  St.  W.  -  TORONTO 

,  Main  4718  ;  North  2569— Long  Distance 

Roclei?ick  «J.  P£i,x>ke 

A.  M.  Can.  Soc.  C.E.    A.  M.  Amer.  Inst.  E.E. 

CONSULTING    ELECTRICAL  ENGINEER 

Electrical  Power  and  Lighting  Systems. 
Long  Distance  Power  Transmissions. 
Reports— Tests— Valuating. 

52-53  Janes  Building   -    TORONTO,  CAN. 

Cable  Address  "Rodparke"  (  W  U.  Code.) 
Long  Distance  Telephones — Office  and  Residence 


R.  S.  KELSCH, 

CONSULTING  ENGINEER 

Steam,  Hydraulic,  Electric. 
Reports,  Estimates,  Arbitrations. 
NEW  YORK  LIFE  BLDG.,  MONTREAL 

Woodman  Brothers 

HaLmilton,  Ont. 

CEDAR  POLES 

Bovigfit  and  Sold 
LARGE  -  STOCK  -  ALWAYS  -  ON  -  HAND 


GUY  M.  GEST 

ENGINEER  AND  CONTRACTOR 

Expert  Electric  Subway  Builder 
New  York  Life  Bldg.  -  MONTREAL 

Plews  &  Trimingham 
CONSULTING  ENGINEERS 

40  Hospital  and22  St.JohnSts.,  Montreal 

Plans  Specification?,  Supervision, 

Tests,  Reports,  .\rbitralions. 


TENpEftS  WANTED 


A  Veckly  Journal  o\  advance  iQlorma- 
tion  aod  public  works. 

The  recognized  medium   for  adverust- 
ments  for  'lenders. 


CCiNTRlj£t  RECORD 


p.  E.  MARCHAND  &  CO. 

ELECTRICAL  ENGINEERS  AND  CONTRACTORS 

Electric  Motors  and  Dynamos,  Private  Telephones, 
Electric    Light    Fixtvres    a.nd    Electric  Supplies. 

Electrical    Work    and    Repairs  *PPly 

of  all   Description.    .    .    .  ^  128 Sparks  St.,  Ottawa 

Estimates   Cheerfully  Given   on  Application. 

ALUMINUM 

ELECTRICAL  CONDUCTORS 


FOR 


RAILWAY  FEEDERS  and 
TRANSMISSION  LINES.. 
INGOTS,    SHEETS,    WIRE,   TUBING,  CASTINGS 

Prices  with  full  infonnation  on  applicatioa. 

NORTHERN  ALUMINUM  GO. 

Pll  TSBURGH.  PA. 


WESTON  mmi 


I  GO. 


Main  Office  and  Works.  Waierly  Paik.  NEWARK,  N.J..  U  S  A. 

New  Vork  OfTicc  :  74  Cortlandt  Street. 

LondonBranch  :  .-Vudrey  House,  Kly  Place,  Holborn. 

Paris  Branch  :  E.  U.  Cadiot,  \i  Rue  St.  Georges. 
Berlin  :  European  Weslon  Electrical  Inslrument  Co.,  Riiterstra-sw  No.  S8 

WESTON  STAND.ARD  PORTABLE 
Direct-Reading- 
VOLTMETERS,  MILLI\'OLTMETERS, 
VOLTAMMETERS.  AMMETERS. 
MILAMMETERS.  GROUND  DETECTORS 

AND  CIRCUIT  TESTERS. 
OHMMETERS,  PORTABLE  GALVANOMETERS 


Our  Portable  In<;truments  are  recc^nized  as  THE  ST.ANDARD  ihe  wnrlH  over 
Weston  Portable  Galvano-  Our  STATION  AMMETERS  and  VOLTMETERS  are  nn.-.rpaswd  in  polot 
meter— tor  Btidge  Work.  of  extreme  accuracy  and  lowest  consumption  of 'ne  (rv 


THE  1906  EDITION  NOW  READY 

S5ANDARD  WIRING 

POP  ELECTRIC  LIGHT  AMD  POWER 
ADOPTED 

By  the   Fire   Underwriters  ot  the   United  Stales. 

By  Cornell  University,  Stanford  University  and  other  Technical  Colleges  and  Schools. 
By  over  109,500  Electrical  Engineers.  Central  Station  Managers  and  Wiremen. 

BECAUSE 

It  is  the  only  hook  on  Wiring  and  Construction  kept  strictly  up  to  date. 
It  contains  all  the  necessary  Tables,  Rules,  Formulas  and  Illustration-?. 
It  settles  disputes,  and  it  referred  to  before  wirini:  will  prevent  dispute*?. 

Flexible  Le&ther  Cover.  Pocket  Size,  Retail  Price         -  $1.00  Each 


Address  orders  to  Canadian  Electrical  News,  Toronto,  Can. 
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THE  SOUTHERN  CALIFORNIA  NEW  TRAIN- 
BEST  ROUTE. 

The  Los  Ang-eles  Limited,  electric  lighted,  new  Pullman  with 
all  latest  innovations  for  travel  comfort,  leaves  Chicago  10.05 
P.M.  daily,  arrives  Los  Angels  4  45  P.M.  third  daily  via  Chicago, 
Union  Pacific  &  Norih-Western  Line  and  the  Salt  Lake  Route. 
Pullman  drawing  room  and  tourist  sleeping  cars,  composite 
observation  car,  dining  cars,  a  la  carle  service.  For  rates, 
sleeping  car     reservations  and    full  particulars,  apply  to  the 


general  agent  or  address,  B.  H.  Bennett,  2  East  King  Street, 
Toronto,  Ont. 


The  Centre  .Star  Mining  Company,  of  Rossland,  B.C.,  have 
purchased  from  the  Canadian  Westinghouse  Company  a  650 
h.p.,  t)'pe  C  C^L  induction  motor,  180  r.p  m.,  2,000  volts,  3- 
phase,  7,200  alternations,  including  switchboard  and  lightning 
arresters.  The  motor  is  to  be  used  for  operating  a  Rand  air 
compressor  at  the  mine. 


We  manufacture 
every-thing  in  Oil  and 
Grease  Cups,  Water 
Gauges,  Gauge 
Cocks,  Air  Cocks, 
&c.  Always  look  for 
the  trade  mark 

"PENBERTHY" 


Avitomatic  Injector 

Gviaranteed  Range 
From  22  lbs.  Low  to  155  High 


ESTABLISHED  1849. 

BRAIDSXREET'S 

Capita)  and  Surlpus,  $1,500,000. 

Offiees  Throughout  the  Civilized 
World. 

Executive  Offices  : 
Nos.  346  and  348  Broadway,  New  York  City,U.S.A. 

THE  bRADSTREET  COMPANY  gathers  infor- 
mation that  reflects  the  financial  condition  and  the  con- 
trolling circumstances  of  every  seeker  of  mercantile 
credit.  Its  business  maybe  defined  as  of  the  mei  chants, 
Ly  the  merchants,  for  the  merchants.  In  procuring, 
verifying  and  promulgating  information,  no  eflort  is 
spared,  and  no  reasonable  expense  considered  too  great, 
that  the  results  may  justify  its  claim  as  an  authority  on 
all  matters  affecting  commercial  affairs  and  mercantile 
credit.  Its  offices  and  connections  have  been  steadily 
extended,  and  it  furnishes  information  concerning  mer- 
cantile persons  throughout  the  civilized  world. 

Subscriptions  are  based  on  the  service  furnished,  and 
are  available  only  by  reputable  wholesale,  jobbing  anc| 
manufacturing  concerns,  and  by  responsible  and  worthy 
financial.  Judiciary  and  business  corporations.  Specific 
terms  may  be  obtained  by  addressing  the  company  or 
any  of  its  offices.    Correspondence  invited. 

THE  BRADSTREET  COMPANY. 

Offiecs  IN  Canada:  Halifax  N.S.  Hamilton,  Ont. 
London  Ont.;  Montreal,  Que.;  Ottawa,  Ont.;  Quebec, 
Que.;  St.  John,  N.  B.  Toronto,  Ont.  Vancouver, 
B.C.;    Winnipeg,  Man. 

THOS.  C.  IRVING, 
(Jen.  Man.  Western  Canada.  Toronto 


s. 


SHEPHERD 

-^^Expert  Electrician 

193  Sparks  Street,  OTTAWA 

General  Contracting,  Motors,  Generators,  Repairs.     Armature  Winding  a  Specialty. 
Long  Distance  Phone,  3222.  Night  Phone,  667. 

MBDICAL  FUSUS 
FLASHLIGHT  .  . 
MINIATURM  .    .  . 


LAMPS 


Sole  Agents  for  the  "LINOLITE" 


MIDLAND  ELECTRIC  CO. 


Phone  Main  20 1  o 


60    St.    Peter  Street, 


MONTREAL 


THE  CANADIAN  HAND-BOOK 
OF  STEAM  AND  ELECTRICITY 

BY  WILLIAM  THOMPSON 

170  Pages,  Illustrated  In  Strong  Cloth  Binding 

'^HE  preparatory  chapters  are  devoted  to  a  concise  explanation  of 
'  the  foundation  principles  of  Mathematics,  a  knowledge  of  which 
is  absolutely  necessary  to  the  study  of  Electricity  and  Engineering. 
In  the  succeeding  chapters  the  student  is  led  by  gradual  stages  to  a 
more  complete  acquaintance  with  these  subjects,  and  is  equipped  with 
knowledge  to  enable  him  to  pursue  his  researches  to  any  further  ex- 
tent. 

TII6  6.  ti.  Mortimer  PuDlisHinQ  Gompanu,  ot  Toronto,  Limited 

TORONTO,    MONTREAL,   WINNIPEG,  VANCOUVER 

Send  for  Table  of  Contents 


MOTORS 

AND 
DYNAMOS 

DIRECT 
CURRENT 


The  Jones  &  Moore  Electric  Co.,  ^^^^ited 

of  Manitoba 

316-320  Smith  Street,  WINNIPEG         TeL  3692 

Fall  Line  of  Elcctrical  Svipplies 

PROMPT  SHIPMENTS 
Let  us  estimate  on  your  installation. 


INDUCTION 
MOTORS 
ELECTRIC  PLATERS 
TELEPHONES 
ETC. 


The  Northern  Electric  and  Manufacturing  Co.,  Limited 

TELEPHONE  AND  ELECTRICAL  SUPPLIES 

LINE  MATERIAL  

FIRE  ALARM  APPARATUS  ..... 


PRINCIPAL  OFFICE  AND  FACTORY 


Aqueduct  Street,  MONTREAL 
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NEW  METALLIC  FILAMENT  LAMP. 

In  the  issue  of  February  4  of  the  Elektrotechnik  und 
Maschinenbau,  the  organ  of  the  Vienna  Electrical 
Society,  Mr.  Joh.  Kremenezky,  of  Vienna,  gives  some 
results  obtained  in  his  factory  with  a  new  metallic 
filament  lamp,  for  which  patents  have  been  applied  for 
by  Dr.  Hans  Kuzel,  of  Baden,  near  Vienna.  So  far 
more  than  100  lamps  have  been  tested,  partly  in  the 
factory  and  partly  in  a  testing  laboratory.  The  first 
tests  in  the  factory  showed  an  average  power  con- 
sumption of  one  watt  per  hefner  candle  (.88  British 
candle)  with  a  useful  life  of  at  least  one  thousand 
hours,  the  average  decrease  of  candle-power  being  not 
more  than  15  per  cent,  of  the  original  value.  The  auth- 
or points  out  that  these  results  were  obtained  with  a 
testing  current  not  furnished  from  a  storage  battery, 
but  from  the  ordinary  supply  mains.  The  results, 
therefore,  represent  what  may  be  expected  from  the 
new  lamp  in  actual  practice,  where  the  lamps  are  sub- 
jected to  variations  of  voltage.  Later  tests  have 
shown  steadily  improving  results,  some  of  which  are 


quite  remarkable, 
volt  lamp  : 


The  following  table  refers  to  a  19- 


Hours 
o 

503 
1 1 10 

1686 


Hefners 
29  o 
28.8 
26.2 
25.2 


Amp. 
1.48 
1.48 
1.49 
1.48 


Watts 
per  c.p. 

0.97 

1.02 

1.08 

1. 1 1 


Difference 
in  c.p.  in  % 
o 

0.7 
9-7 
'3-" 


After  1 ,686  hours  the  voltage  was  raised  in  order  to 
see  how  much  increase  of  voltage  the  lamp  would 
stand.  At  60  volts  the  filament  was  disrupted,  but 
spontaneously  "  soldered  itself"  and  the  lamp  con- 
tinued to  burn.  The  author  states  that  the  develop- 
ment of  the  lamp  has  not  yet  reached  finality  and  that 
the  consumption  of  power  may  be  reduced  to  one-hall 
watt  per  hefner  candle-power  with  a  useful  life  of  i,- 
000  to  i.^oo  hours. 


An  extremely  simple  method  of  cutting-  a  ga.ge  g-lass  is  describ- 
ed in  the  American  Machinist.  It  consists  of  taking-  a  match, 
cutting  it  and  thoroughly  wetting  the  head.  Then,  after  measur- 
ing the  gl.iss,  put  the  wet  match  head  inside  the  glass  where  it 
is  to  be  cut  and  turn  the  glass  several  times  till  a  ring  is  formed 
on  the  inside.  Xow  hold  a  lighted  match  under  this  mark  and 
the  glass  may  be  easily  separated  at  the  desired  point.  This 
method  of  cutting  the  glass  should  be  more  accurate  than  using 
a  file  to  mark  and  break  off  the  glass. 


flmerlGan  Circular 

Loom  GoinDanu's 


PLE.XIBLE  CONDUIT 


MONTREAL  ELECTRIC  COMPANY.  AGENTS. 

The  ORIGINAL  and  only  genuine  "Circular  Loom."  Has  been  in  the  market  for  thirteen  years,  and  handled  by  us  for 
over  ten  years.  No  other  substitute'  has  ever  taken  its  place  for  quality  and  adapiabililv.  For  price  lists,  discounts 
and  full  information,  address 


Montreal  Electric  CompoLny, 


354  St.  Ja>.mes 
Street. 


Montreal 


Instant  shipment  made. 


Larce  stork  of  all  sizes  aKv.-»vs  on  hand 


POWERS  GAS  MACHINE  CO.,  Ltd.,  Gait,  Ont. 


MANUFACTURERS   OF  THE 


CONE  GAS  GENERATOR 

ONE  BRAKE    HORSE  POWER  HOUR    WITH  A  CONSUMPTION   OF   ONE    POUND   OF  COAL 


SAVING  OF 
SPACE 


SAVING  OF 
LABOR 


MADE 
IN  ALL  Sizes 
FROM 
10  H  P.  UP 


All  users  of  power 
are  invited  to  cor- 
respond \»ifh  us 


Above  illustpation  made  from  photograph  of  25  h  p.  plant  installed  in  the  company  s  factory  at  Gait.  Ont 

Actual  floor  space  occupied,  10  by  12  feet 
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Westinghouse 

Single  Phase  Electric  Locomotives 


1  will     be      used     to  haul 
freight  and  passenger  trains 
throMgh  the 

SARNIA  TUNNEL 

on  the  Grand  Trunk  Railway 

connecting  the  terminacls  of 
their  American  and  Cana- 
dian Divisions 

The  initial  equipment  con- 
sists of 

Six     62-Ton  Locomotives 


Westlnghovise  Single  Pha^se  R.aLlIwaky  Motor 


Westinghouse  Single  Phase  RaLilway  Motor 
As  Mounted  on  Axle  and  Driving  Wheels  of  Locomotive 


Westinghouse  -  Parsons 
Steam  Turbine  Generat- 
ing Units  will  supply 
current  for  the  locomo- 
!  tives,  also  necessary  cur- 
rent to  light  the  buildings, 
<  yards  and  tunnel,  and  to 
drive  the  centrifuga  and 
triplex  pumps  which  will 
drain  the  tunnel  and  ap- 
proaches, and  operate  the 
sewage  system. 


Canadian  Westinghouse  Co.,  Limited 

Generacl  Offices  and  Works,  Hatmilton,  Onta-rio 


For  PaLrticuIars  Address  Nearest  Office 


Lawlor  BIdg.,  King  a.rvd  Yonge  Streets, 

Toronto  Hamilton 


Sovereign  Bank  of  Canada  BIdg.. 

Montreal 


152  H&stings  Street 

Vancouver 


922.923  Union  Bank  Building 

Winnipeg 


134  GraLnville  Street 

HaLlifatx 
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r 


ess  M^LareJi^tBate 


.  .  ,.\xC'URtRS  Of 


TELEPHdMES 


&  Ma"- 


Swltcn-Boarfls  and  ftnnunGlators 

FIRE  ALARM  APPARATUS  and  L 
TELEGRAPH  INSTRUMENTS  (O) 


Nesspnones,  Montre&l 

732  Dorchester  St 
MONTR&rtL 

Telephone  Main  :ioo. 


Electrical  Supplies  of  all  kinds. 


Montreal 


WEIRECOMMEND 


Anti- 
Friction 


For  Dynamos  and  all  Electrical 
Machinery.  Always  in  market 
for  Scrap  Copper, Wire  and  Brass 

SyracMse  Smelting 
Works 

Montreal,  Que. 


The  Electrical  Construction  Co.  of  London,  Limited 


Perfection 
Type 


33-40  Dnndas  Street,  London,  Can.— Pbone  1103. 

Dunamos  and  Moiors 


Multipolar, 
Biptolar,  Direct 
Connected  or  Belted 


High  efficiency.    Designed  for  any  required  speed  or  voltag'e. 
We  contract  for  complete  installations. 
We  repair  machines  of  any  make. 

Estimates  cheerfully  given.    Descriptive  matter  furnished  on  application. 


MUNICIPALITIES  AND  ILLUMINATING  COMPANIES 

Can  save  money  on  Electric  Plant  and  on  its  Operation  and  Maintenance 
by  communicating  with 

THE  UNITED  ELECTRIC  COMPANY,  Limited,  TORONTO 


yyiyiy^VW  W  W  W  VAT  W  WWWWWWWWWW^ 

^       C^LnadieLn  WKite  CompaLny,  Limited  ^ 

|»  SOVEREIGN  BANK  BUILDING,  MONTREAL,  CANADA  \ 

I  MNGmnSRS  AND  CONTRACTORS  t 


New  York  City  London,  Eaglaad  Lomdoa,  Enrlsod 


< 


^  StecLin  SLnd  Electric  RaLilroaLds  t  Electric  Light  and  Power  Plants:   Building  Con- 

^  Btruction  :  Water  and  Ga>.s  Works  ;  Docks.  Ha>.rbor  Works,  etc.,  etc.  ^ 

h  CORRESPONDENTS  ^ 

|l  J.  a.  WHITE  A  COMPANY.  INC..  J.  O:  WHITE     COMPANY,  LIMITED,  WARINO-WHITE  BULDINO  CO.  ^ 


< 


WE   BUY,  SELL  AND  EXCHANGE 

DYNAMOS  and  MOTORS 

WHAT  HAVE  YOU  FOR  SALE ?    WHAT  HAVE  YOU  TO  EXCHANGE  ?    WHAT  CAN  WE  SELL  YOU ? 

We  Have  the  Largest  Electrical  Repair  Shop  in  Canada 

FRED  THOMSON  6,  CO. 

LONG   DISTANCE   PHONE   MAIN  3149 

110^112^11^  CRAIG  STREET.  -  -  -  MONTREAL 


CANADIAN 


Electrical  News 

AND  Engineering  Journal 


SIXTEENTH  YEAR. 
No.  4. 


TORONTO,  MONTREAL  -  APRIL,  1906   —  WINNIPEG.  VANCOUVER 


PRICE  lo  CENTS 
$i.oo  Per  Year. 


"SUPERIOR"  Alternating 
Current 
Induction  Motors 

Single  PhoLse,  Mvilti  Phatse. 
Constant  Speed,  Variable  Speed 

Alternators  for  Power  and  Light 


••SUPERIOR"  Direct  Cvirrent 
Machines  to  suit  all  Conditions 


THE  UNITED  ELECTRIC  CO.,  limited 

468-474  King  Street  West,  TORONTO 

STEAM  PUMPS 

rOR  ALL  PURPOSES 


Acid 
Air 
Boiler  Feed 

Brewery 
Circvil  action 
Compressors 
Condensers 
Deep  Well 


Fire 
Ma-rine 
Mines 
Patper  Mills 

Ta^nnery 
Underwriter 

Vac\i\im 
Walter  Works 


Single  Air  Pump  aLnd  Condenser. 


Canada  Foundry  Company,  Limited 

Head  Office  and  Works  :  TORONTO,  ONT. 

District  Offices :      MONTREAL  HALIFAX         OTTAWA  WINNIPEG  VANCOUVER  ROSSLAND 
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R^epair  Works 

Electrical  Repairs 
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Is  one  of  the  first  to  know  of  4 
contemplated  building  oper-  K 
ations.  His  favor,  his  "O.K."  U 
is  worth  having.  Talk  up  ||!. 
your  goods  to  him  through 


HARDWARE  AND  METAL 

Goes  everywhere  in 
Canada  weekly.  .  . 
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THE  MaeLEAN  PUBLISHING  CO.,  Jj 
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Montreal 


Winnipeg 


Toronto 
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TENDERS  AWVWTfB 


A  Weekly  Journal  of  advance  informa- 
tion and  public  works. 
The    recognized  medium  for  auvertise- 
ments  lor  Tenders. 


j  CANADIAN  CONTRACT  RECORD^ 

TORONTO.  t 


EUH  F.  PiK  mm  mi 

MONTR&f\b  TORONTO 


EleetPie  Light  Line  Wipe 
Incandescent  and  Flexible  Cords 

mmi  \iim  m  mm  mi 

Rubber,  Magnet,  Office  and 
Annunciator  Wires 
Cables  for  Aerial  and  Underground  Use- 

U.  S.  Factory  :    American  Electrical  Works,  Providence,  R.  I. 
New  York  Store  :    W.  J.  Watson,  Agent,  26  Cortlandt  Street. 
Chicago  Store  :    F.  E.  Donohoe,  Agent,  82  Lake  Street. 


Electrica^l  R^epadrs 

The  Best  Equipped  and  Oldest  Firm  in  Canada 

Ei6Gi.riG  Repair  &  Goniraciino  60. 

617  &  619  Lagauchetlere  St.   .   •       MOyTREAL       ■        Bell  Tehphoae  Mala  2177 
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Do  You  Want 

BUSINESS  ? 

If  so,  the  North- Western 
field  and  Western  Canada 
offer  you  the  grandest  op- 
portunity of  your  life. 
We  reach  the  people  who 
Buy  and  can  tell  you  all 
about  it. 

Write  us 

Western  Canada  Contractor 
7ao  Union  Bak,  WINNIPEG,  MAN. 
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STUART-HOWLAND  COMPANY 

MANUFACTURERS  OFx-^^^^^ 

The  Most  Symmetrical  and  Substantial  Line  of 

Street  Railway  Overhead  and  Pole  Equipment 

On  the  Market.   Everything,  Fully  Guaranteed. 
Also  Dealers  in  Everything  Electrical.    Largest  and  A^ost  Complete  Line  in  the  East. 

Carxa.dia.n  Branch  >  261-287  Devonshire  flOQXOlM 
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]Pa,ir 

McCormick 
Tvirbir^es 

1,400  H.P.,  400  R.P.M.,  160  feet  head,  driving  generator 
in  power  plant  of  the  Cascade  Water,    Power  and  Light 
Company,  British  Columbia. 

We  Design  and  Build 

Turbines  To  Meet  Requirements 


S.  Morgan  Smith  6ompany,vorK,pa.,as./v. 


Branch  Office:  176  FEDERAL  STREET,  BOSTON,  MASS. 
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WIRES  AND  CABLES 

Telephone,  Telegraph  and  Electric  Power  Purposes. 


THE  WIRE  AND  GABLE  COMPANY, 


MONTREAL 


THE  McEWEN  ^^fS? 


BUILT  IN 
BOTH 

SIMPLE  AND 
COMPOUND 
TYPES 


AUTOMATIC 


Requires  no  introduction  to  the  engineering  public — Designed  for 
Simplicity,  Strength  and  Close  Regulation. 

NO  BE.TTE.R  HIGH  ^SPE.E,D  ^BNGINB  BUILT 


WATEROaS.  BRANTFORD,  CANADA 
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FREE 


TO  CENTRAL  STATIONS 


50  FEET 


99 


Galvanized 


Express  Prepaid 


Our  flexible  Steel  Chain  herewith  illus- 
trated   will  outwear    cord,    cahle    or  rope 
many  times  o\er. 

Ciiv.'  it  a  trial  for  raising  and  K^vkerinv: 
Arc  Lamps  suspended  from  M.i>it  Arms. 

Wni  will  ii'se  no  other  attachment  afte, 
makins;  this  lest,  as  "Oneida"  Galvanize^ 
Chain  is  absolutely  uniform  in  strength. 

HCAVILV  GAL\  AMZFrD! 
RIST  PROOF ! 

You  need  h.ive  no  fear  of  your  lamp^ 
fallint;  to  the  street  as  happens  so  unex' 
pectedly  when  strands  of  cable  give  wa\ 
or  a  rope  has  rotted  out. 


Marvufactvired  by 

ONEIDA  COMMUNITY,  Limited. 

NIAGAR.A   FALLS,  ONT. 
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SPARKS. 

Incorporation  has  been  granted  to  tiie  Maritime  Light  & 
Power  Company,  Limited,  with  headquarters  at  St.  John,  N.B., 
and  a  capital  stock  of  $100,000.  The  promoters  include  Messrs. 
J.  R.  L.  Starr  ind  J.  H.  Spence,  of  Toronto,  Ont. 

Carbons,  Limited,  is  the  name  of  a  new  company  recently  in- 
corporated, with  head  office  at  Toronto,  to  manufacture  and 
deal  in  electric  batteries,  battery  fittings  and  all  kinds  of  elec- 
trical supplies.  The  capital  stock  of  the  company  is  $40,000 
and  the  directors  are  Messrs.  J.  H.  Hall,  C.  W.  Bongard  and  J. 
A.  Gilpin. 

Incorporation  has  been  granted  to  Amland  Bros.,  Limited,  to 
purchase  and  acquire  the  manufacturing  business  carried  on  in 
St.  John,  N.  B.,  and  elsewhere  by  Messrs.  Robert  B.  and  Walter 
E.    Amland,     also     to'   generate     and    sell     electric  light, 


power  and  heat.  The  capital  stock  of  the  company  is  $49,000 
and  the  promoters  include  Messrs.  R.  B.  Amland,  W.E. Amland, 
F.  W.  Amland  and  others,  all  of  St.  John,  N.  B. 


THE  SOUTHERN  CALIFORNIA  NEW  TRAIN.— 
BEST  ROUTE. 

The  Los  Angeles  Limited,  electric  lighted,  new  Pullman 
with  all  latest  innovations  for  travel  comfort,  leaves  Chicago 
10.05  r*-  daily,  arrives  Los  Angeles  4.45  P.  M.  third  day  via 
Chicago,  LInion  Pacific  &  North-Western  Line  and  the  Salt  Lake 
Route.  Pullman  drawing  room  and  tourist  sleeping  cars,  com- 
posite observation  car,  dining  cars,  a  la  carte  service.  For 
rates,  sleeping  car  reservations  and  full  particulars,  apply  to  the 
general  agent  or  address,  B.  H.  Bennett,  2  East  King  Street, 
Toronto,  Ont. 


CROCKER  IMPROVED  TURBINE 

Various  styles  of  settin.si'to  suit  different  locations  and 
heads  up  to  \S0  feet.  If  you  have  ^  a  Water  Power 
to  develop,  we  should  be  glad  to  have  you  write  us. 

The  JENCKES  MACHINE  COMPANY,  Limited 


Executive  Office  : 
5i]  Lansdowne  Street,  SHERBROOKE,  QUE. 


T 


Q»Tpe  Cw^uu'K-  TORONTO,  ROSSLAND 
bALESUFUCtS.     HALIFAX,  VANCOUVER 


PiAMT.;-    SHERBROOKE,  QUE. 
11.AMS.    ST.  CATHARINES,  ONT. 


^  Worthingtou  Patented  Surface  Condenser  ^ 

with  Air  and  Circulating  Pump 
Worthington  Surface  Condensers  are  built  of  any  size  a^nd  for  any  service 

We  manufacture  for  sale  and  on  orde,  Pumps  and  Pumping  luigines  for  liquids,  air  an<l  gas;  Condensers,  Cooling  Towers  and 

other  apparatus  and  machinery  under  all  Canadian  Lellers  Patent  owned  and  controlled  by  the  Iiilernalional  Sleam  Pump 
Company  and  its  Companies,  including  the  following  Patents  : 

47168         62005         74319         7f"^'9         776.S.S         81034         84108         86516         89242  92382  94474 

52155         70612         75069         76520         79001         8204a  84 109        86517         90262  92383  954"o 

"^^629         7-io76         75159         77066         80482         82041         86288         89241         90263  9-'384  9.S4'^' 

■                                                                                          9"475  9238.';  95608 
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SPARKS. 

The  Town  Council  of  Macleod,  Alta.,  are  considering-  the  ad- 
visability of  acquiring  the  electric  light  and  telephone  plant 
there. 

Incorporation  has  been  granted  to  the  Delhi  Light  &  Power 
Company,  Limited,  to  construct  and  operate  works  for  the  pro- 
duction of  electricity  and  gas,  with  headquarters  at  Delhi,  Ont. 
The  capital  stock  of  the  company  is  $40,000  and  the  provisional 
directors  are  Messrs.  P.  Quance,  S.  Strout,  G.  G.  Byers,  E. 
Morgan  and  R.  Quance. 

The  Pembroke  Electric  Company  have  recently  awarded  con- 
tracts for  the  machinery  for  their  new  power  plant  on  the  Black 
River,  a  few  miles  from  Pembroke.  The  h)  draulic  plant  will 
consist  of  two  goo  horse  power  units,  each  composed  of  one 
special  30-in.  cylinder  gate  Crocker  turbine  operating  under  120 


diameter,  made  of  ;^-in.  plate,  fitted  with  heavy  cast  iron 
discharge  elbow,  both  units  substantially  mounted  on  steel 
girders,  and  complete  with  draft  tubes,  etc.,  and  two  Lombard 
Type  "B"  water  wheel  governors.  The  water  will  enter  both 
cases  from  underneath,  a  gate  valve  being  placed  in  each  inlet 
pipe.  The  water  wheel  runners  will  be  made  of  bronze,  and 
each  wheel  will  be  direct  connected  to  a  500  kw.  alternating 
current  3-phase  Wi  stinghouse  revolving  field  generator.  For 
driving  the  exciters  there  will  be  provided  two  i  s-in.  turbines, 
each  enclosed  in  stefl  case  and  each  developing  abc>ut  50  horse 
power.  These  wheels  are  also  built  with  bronze  Turners,  frjder 
120  feet  head  they  run  900  r. p.m.  and  will  be  direct  connected  to 
the  exciter>'.  The  hydraulic  machinery  is  being  furnished  com- 
plete by  the  Jenckes  Machine  Company,  Limited,  of  Sherbrooke, 
Que.,  and  the  order  for  the  generators  and  exciters  has  been 
placed  with  the  Canadian  Westinghouse  Company. 
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Fvilly  Eqviipped  LaLboroLtory  for  the 
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THefllPtifl  PORTABLE  LAMP  OUflRD 

Strong.    DuraDle.  Oriiaiiieoyi. 


The  Alpha  Portable  Lamp  Guard  is  especially  adapted  tor  use  in  Machine  Shop^,  Engine  and 
Boiler  Rooms,  Bank  Vaults,  Basements,  and,  in  fact,  anywhere  where  it  i>  desirable  to  carry  an 
incandescent  lamp  short  distances. 

Its  construction  is  such  that  while  it  is  stroni^  enough  to  stand  the  hard  usage  of  a  Boiler 
Room,  it  is  sufficienily  ornamental  for  offices.     Complete  with  socket  and  cord. 
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TRADE  NOTES. 

The  pumping  niaciiinery  for  the  power  house  at  Meaford,  Ont. , 
will  be  supplied  by  the  Smart-Turner  Machine  Company,  of 
Hamilton,  at  a  cost  of  $2,605. 

The  City  of  Calgary  has  ordered  a  400  horse  power  cross 
compound  Corliss  engine  from  the  Robb  Engineering  Company, 
of  Amherst,  N.S.  This  is  a  duplicate  of  an  engine  installed  by 
this  city  a  few  months  ago. 

The  Brandon  Electric  Light  Company,  Brandon,  Manitoba, 
have  placed  an  order  with  the  Robb  Engineering  Company  foi 
two  375  horse  power  compound  Corliss  engines  for  ciirect  con- 
nection to  250  kilowatt  generators. 

The  Western  Electric  Company,  of  Berlin,  have  added  to 
their  plant  two  ISrge  stamping  presses,  weighing  4,800  pounds 
each,  and  other  machinery,  making  a  complete  equipment  for 
the  turning  out  of  trunk  trimmings,  corners  and  clamps.  These 
are  now  imported  from  Germany  and  the  United  States. 

Among  the  contracts  awarded  to  the  Electrical  Repair  and 
Supply  Company,  of  Sherbrooke,  are  one  1500  light  generator, 
exciter  and  switchboard  for  La  Compagnie  Champoux,  D'Israe 
li  ;  the  installation  of  a  complete  lighting  plant  for  the  Asbestos 
Mining  and  Manufacturing  Company,  Wolfestown,  Que.;  a 
small  generating  plant  for  the  Rack-a-Rock  Company,  Sher- 
brooke ;  and  the  installation  of  electric  lights  in  the  Eastern 
Townships  Bank  branch. 

J.  R.  Booth,  Ottawa,  has  placed  an  order  with  the  Jenckes 
Machine  Company,  of  Sherbrooke,  Que.,  for  a  water  wheel  plant 
to  run  his  new  paper  mill.  The  plant  will  consist  of  a  pair  oi 
48"  special  graduating  gate  type  Crocker  turbines  to  develop 
875  horse  power  under  20  feet  bead,  running  at  155  r. p.  m.  The 
turbines  will  be  mounted  on  a  cast  iron  draft  chest,  set  in  con- 
crete flume.  The  same  company  is  also  building  two  Port  Hen- 
ry pulp  grinders  in  addition  to  seven  already  furnished  Mr. 
Booth. 


Work  on  the  new  municipal  electric  lighting  plant  for  Drum- 
mondville.  Que.,  is  about  to  commence.  The  Standard  Con- 
struction Company,  of  Montreal,  have  the  contract.  The  con- 
tract for  the  hydraulic  machinery  has  been  sublet  to  the  Jenckes 
Machine  Company,  Limited,  of  Sherbrooke,  Que.,  and  the  con- 
tract for  the  generator  has  been  sublet  to  the  Canadian  General 
Electric  Company.  The  water  wheel  plant  will  be  composed  of 
one  35  inch  special  Crocker  turbine  vertically  set  in  steel  case 
and  complete  with  gearing,  bridgetrees,  shafting,  etc.  Under 
I  I  feet  head  the  turbine  will  develop  240  horse  power  at  90  revo- 
Un  ions  a  minute.    The  generator  will  be  of  150  k.w.  capacity. 

To  meet  the  requirements  of  their  increasing'  business,  Allis- 
Chalmers-Bullock,  Limited,  of  Montreal,  have  made  a  number 
of  additions  to  their  sales  organization.  Among  them  is  Mr. 
T.  J.  Lynch,  who  has  been  appointed  District  Manager  at  To- 
ronto. He  is  already  well  known  there,  having  for  two  years 
superintended  on  behalf  of  the  Allis-Chalmers  Company,  of 
Milwaukee,  the  construction  of  the  fifteen  million  gallon  pump- 
ing engine  for  the  City  of  Toronto.  Previous  to  that  he  was 
connected  with  the  Metropolitan  Water  Works  and  Sewage 
Commission  of  Boston.  Allis-Chalmers-Bullock,  Limited,  un- 
der the  new  management,  have  entered  on  an  aggressive 
policy  in  the  pursuit  of  business.  They  have  leased  a  suite  of 
offices  in  the  new  Traders'  Bank  sky-scraper  in  Toronto, 
added  to  their  office  staffs  in  New  Glasgow  and  Winnipeg,  and 
are  spendina:  a  large  sum  of  money  in  improving  the  equipment 
of  their  shops  at  Montreal.  The  plant  is  running  night  and 
day  to  keep  pace  with  orders  received,  and  further  important 
additions  to  it  are  contemplated  in  the  very  near  future. 


Mr.  E.  Seixas,  general  manager  of  the  Niagara,  St.  Cathar- 
ines &  Toronto  Railway  Company,  has  taken  tenders  for  the 
grading  and  other  work  on  their  new  branch  line  between 
Thorold  and  Welland. 
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The  Charlottetown  Electric  &  Transit  Power  Company, 
Limited,  are  seeking-  incorporation  from  the  Prince  Edward 
Island  Legislature.  The  capital  stock  of  the  company  will  be 
$50,000. 

The  Hamilton  Powder  Company,  of  Nanaimo,  B.C.,  are 
increasing  their  plant  at  a  cost  of  $250,000.  The  most  expensive 
part  of  the  new  machinery  will  be  a  complete  electric  plant  of  a 
capacity  of  300  horse  power. 

The  Western  Power  Company  were  recently  granted  a  99- 
year  franchise  to  distribute  electric  power  at  Brandon,  Man., 
but  as  the  Manitoba  Legislature  prohibits  the  granting  of  such  a 
franchise  for  more  than  30  years,  this  has  since  been  changed 
to  a  25-year  franchise  and  a  vote  of  the  ratepayers  will  be  taken 
on  the  new  proposition  this  month. 

The  Canadian  General  Electric  Company  have  been  awarded 
the  contract  for  supplying  series  alternating  arc  lamps  for  the 
British  Columbia  Electric  Railway  Company,  Vancouver.  The 
contrct  calls  for  four  hundred  480  watts,  7.5  ampere  lamps  of  the 
latest  type,  and  the  supplying  of  these,  as  well  as  five  new 
transformers  for  the  lighting  circuits,  will  cost  over  $20,000. 

The  contract  for  the  construction  of  a  1,100  horse  power 
electrical  plant  in  the  Williamsburg  Canal  at  Morrisburg,  Ont. , 
has  been  awarded  to  Mr.  William  Bermingham,  contractor,  of 
Ottawa,  his  tender  being  $73,600.  The  water  wheels  and 
hydraulic  machinery  will  be  furnished  by  William  Kennedy  & 
Sons,  of  Owen  Sound,  and  the  electrical  machinery  ^y  the  Cana- 
dian General  Electric  Company. 

The  annual  meeting  of  the  Maritime  Coal  &  Railwiy  Company, 
Limited,  was  held  in  Montreal  on  March  25th.  The  name  was 
changed  to  the  Maritime  Coal,  Railway  &  Powei  Company, 
Limited.  Mr.  D.ivid  Mitchell,  manager  of  the  company's 
property  at  Chignecto  Mines,  N.S.,  gave  a  favorable  report  of 
the  year's  operations  and  declared  that  the  right  of  way  for  a 
full  line  to  Amherst  had  been  secured,  and  that  power  would 
also  be  sold  to  others  of  the  surrounding  towns.  The  old  Board 
of  Directors  was  re-elected  as  follows  :    President,  Hon.  Wni. 


Mitchell;  vice-president,  Mr.  N.  Curr)',  of  Rhodes,  Currj-  Ac  Co., 
Amherst;  managing  director,  Mr.  David  Mitchell;  directors,  Mr. 
Wm.  Farwell,  president  of  the  Eastern  Townships  Bank,  Mr.  D. 
Smith,  Mr.  A. E.  Dyment,  M. P.,  and  Mr.  James  Mitchell,  Boston. 
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New  Transforming  and  Distributing  Substation  at  Montreal 

Bv  J.  A.  Burnett. 

For  some  time  past  the  problem  of  economical  dis-  is  sent  in  from  four  sources,  as  shown  in  Figure  i. 

tribution  of  power  in  cities  of  a  quarter  of  a  million  These  summarize  as  following: 

and   upwards  of  population   has  received  attention.  Shawinig-an  Falls   85  Miles        5,000  k.w. 

It  was  once  thought  that  one  central  station,   with  Chambiy   15   "  15,000  '' 

...  Lachine   5  6,000 

feeders  running  to  centres  of   distribution,  and  all  Soulang-es   30   "         12,000  " 

switching  apparatus  concentrated  within  four  walls,  38,000  k.w. 

was  the  natural  tendency.  The  latter  development,   Soulanges,   is  under  con- 


FlG.    I. — MlCNTAXA  STRI-KT   SlUSTATION,    MONTKI-AI.   Lu.lll,    I  I  l-A  1    AM)    I'lnVlK  COMPANY. 


Latterly,  it  has  been  considered  preferable  to  build 
receiving  stations  at  suitable  points,  send  power  at, 
say,  ii,ooovolts,  three-phase  underground,  and  to 
distribute  from  these  stations  at  2,400  volts,  three- 
phase  or  single-phase  overhead.  The  expense  of 
attendants,  interest,  etc.,  when  capitalized,  has  been 
estimated  to  be  much  less  than  the  outlay  on  ducts, 
feeders  at  2,400  volts,  and  the  value  of  energy  loss  as 
would  be  necessitated  by  the  first  scheme  outlined. 

The  City  of  Montreal,  whose  electrical  needs  are 
supplied  by  the  Montreal  Light,  Heat  &  Power  Com- 
pany, has  rather  unusual  conditions  to  satisfy.  Power 


struction.  In  addition  to  the  above,  there  is  a  slci.m 
reserve  of  6,000  h.p. 

The  Montreal  Light,  Heat  and  Power  Company 
operate  some  seven  stations  grouped,  as  shewn  in 
Figure  2.  These  seven  stations  are  all  interconnected 
by  tie  lines — the  uniform  voltage  of  11,000  being 
employed.  The  station  here  described  is  but  a  step  in 
the  plans  for  consolidating  the  immense  properties  of 
the  Montreal  Light,  Meat  and  Power  Company,  which 
work  is  being  carried  on  under  the  supervision  of  Mr. 
R.  ,S.  Kelsch,  consulting  engineer  of  the  companj". 

Between   the   Shawinigaii   power  station,  Orleans 
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avenue,  and  the  Central  station,  is  situated  the 
Mentana  street  station,  distant  about  16,000  feet  from 
each.  This  station  may  be  fed  from  Shawinigan 
station  or  central  station  or  by  both.  The  tie  lines  are 
looped  in  and  either  tie  line  may  be  opened  at  will. 
This  is  shown  on  Figure  4,  which  also  shows  the 


time  it  may  be  necessary  to  raise  the  substation  busbar 
voltage  in  order  to  compensate  for  distributing  feeder 
drop. 

It  may  be  well,  at  this  point,  to  describe  the  build- 
ing itself,  which  is  of  concrete,  proportions  i  sand,  3 
cement,  5  broken  one-inch  stone,  internal  dimensions 


IZBOOVOLT& 


A  \0. 


i 


s  I 


{— \  CT- 


<    <    ^  N 


Fig.  2.— Sources  of  Power,  Monikkal  Lic.ht, 
Heat  and  Power  Company. 
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Fig.  3.— SuBSTATio.Ns,  Montreal  Light,  Hkat 
AND  Power  Company. 


(J 


\ 


Fig.  4.  — Diagram  ok  Line  Connections,  Mentana  Street  Svbstation.  Montreal 
Light,  Heat  and  Power  Company. 


general  scheme  of  connecting  up  apparatus  in  the 
station. 

As  the  voltage  on  the  tie  line  may  vary  between 
considerable  limits,  owing  to  the  effects  of  load  at 
either  receiving  station,  it  is  necessary  to  use  an  in- 
duction regulation  so  that  voltage  on  the  substation 
buses  may  be  regulated  at  will.  Put  into  other  words, 
the  tie  line  voltage  may  be  dropping,  and  at  the  same 


60  feet  square  and  35  feet  from  ground  line  to  root.  .\ 
commodious  basement  with  9  feet  head  room  is  provid- 
ed, readied  bv  an  iron  stairway.  Wood  was  elim- 
inated as  much  as  possible,  only  the  main  sliding  door 
and  porch  door  being  of  this  material.  The  sliding 
door  is  of  tlie  Underwriters  pattern,  and  covered  with 
sheet  metal.  Windows  are  of  copper  frames,  and  fitted 
with    '4-inch  wire  glass,  as  is  also  the  large  root 
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monitor  or  sky-light.  The  roof,  it  will  be  noted, 
(Fig.  5)  drains  to  the  centre,  where  a  down  soil  pipe 
runs  to  the  sewer. 

The  walls  contain  2}4^-inch  vitrified  clay  duct  from 
basement  to  point  of  exit,  and  each  2,400  volt  feeder 
cable  is  thus  isolated.  This  is  a  valuable  feature  in 
case  of  a  cable  breakdown. 

A  15-ton  hand  crane  is  provided  tor  handling  trans- 
formers, blowers  and  regulator,  and  for  lifting  appar- 
atus out  of  the  basement.  Two  iron  covered  hatch- 
ways are  provided  under  the  crane  area  to  give  access 
to  the  basement,  the  heavy  covers  being  themselves 
handled  by  the  crane. 

The  interior  walls  were  all  plastered  white,  and  with 
the  liberal  number  of  windows   employed,   as   well  as 


shows  that  the  circuits,  three  incoming  and  three  out- 
going, come  into  the  station  through  the  lightning  pro- 
tection apparatus,  thence  to  knife  disconnecting 
switches,  and  thence  to  solenoid  operated  G.  E.  type 
torm  "F-K"  oil  switches,  from  these  to  knife  discon- 
necting switches,  and  to  a  double  set  of  concrete  en- 
closed ii-ooo-volt  busbars.  These  bars  are  also  sec- 
tionally  divided,  making  it  possible  to  operate  different 
sections  of  station  load  from  two  distinct  and  separate 
sources  of  power. 

From  these  busbars,  leads  are  carried  to  an  auto- 
matic type  H-3  G.  E.  oil  switch,  300  amperes,  13,000 
volts  rating,  thence  through  current  transformers  to 
an  open  wiring  transformer  delta  connection  for  prim- 
ary grouping  indicated  on  Fig.  4.   The  lowering  trans- 


Fig.  5. — Ki.KVATioN,  Mkntana  Strket  .Substation,  Montreal  Licht,  Heat  and  I'owi  r  Co^u'anv. 


the  light  from  the  roof,  the  station  has  a  well  lighted 
and  pleasing  effect  at  all  times.  The  main  floor  is  5" 
thick  and  contains  a  network  of  i^  inch  wrought-iron 
cement  lined  conduit  for  control  wires,  something  like 
2,000  feet  being  used  for  this  purpose.  The  illustration 
(Fig  8)  shows  those  used  for  connecting  up  arc 
apparatus. 

Careful  attention  was  given  to  enclose  all  current 
carrying  cables  in  clay  duct.  Crosses  were  avoided  in 
open  cable  work,  but  were  done  instead  where  cables 
were  buried,  and  consequently  isolated  from  each  other. 

The  station  contains  seventeen  i  ,000  k.  w. , alternating 
current  three-phase  2,400-volt  feeder  switching  units, 
panels,  etc.,  and  20  50-light  alternating  current  arc 
transformers  and  constant  current  regulators  and 
2, 000/4, 000- volt  transformers. 

A  reference  to  the  diagram  of  connections  (Fig.  4) 


formers  consist  of  three  banks  of  three  each,  1,100 
k.w.  air  blast  G.  E.  make.  The  primary  windings  are 
adapted  for  voltage  019,700,  10,300,  11,000  and  12,- 
100  volts,  with  taps  to  obtain  either  two-phase  or 
three-phase  on  the  secondary  winding  at  i2,ioo-volt 
primary.  The  secondary  winding  is  adapted  for  either 
2,300  or  2,400  volts.  The  leads  are  brought  up 
through  the  base  and  once  in  the  air  chamber,  are 
brought  to  the  clay  ducts  as  quickly  as  possible.  This 
is  shown  on  I''ig.  5. 

Owing  to  the  standard  spacing  of  transformers, 
bringing  these  large  units  into  such  close  proximity,  it 
has  been  found  by  practical  experience  that  in  the 
event  of  a  transformer  breakdown  aiul  resulting  arcing, 
the  flames  are  carried  by  the  air  blast  into  the  neigh- 
boring transformers,  resulting  in  their  destruction. 
To  obviate  this  unsatisfactory  result,  a  cast-iron  sub- 
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base  or  damper  was  devised.  This  stands  six  inches 
high  and  coincides  with  the  base  outHne  of  the  trans- 
former. A  substantial  grid,  or  valve,  not  unlike  that 
used  for  steam,  was  devised,  and  with  a  horizontal 
movement  of  about  three  inches  the  air  is  instantly  cut 
off.  Balanced  or  butterfly  valves  have  been  experi- 
mented with,  but  found  unreliable.  With  the  valve 
above,  as  adopted,  a  quick  pull  on  a  lever  completely 
isolates  a  defective  air  blast  transformer.  The  work- 
ing faces  are,  of  course,  machined  and  tested  for  air 
leads  before  acceptance.  The  transformer  leads  are 
carried  through  one  side  of  this  sub-base  by  means  of 
closely  fitting  bushings.  The  operating  handle  is 
shown  in  the  elevation  of  transformer,  Fig.  5.  The 
upper  part  of  the  transformer  is  provided  with  pivot 
knife  blade  switches  to  obtain  the  different  primary 
winding  combinations,  before  mentioned.  These 
transformers  have  a  floor  space  of  four  feet  five  inches 
square  and  are  eight  feet  nine  inches  in  height  and  in 
weight  run  about  18,500  lbs. 

The  air  required  for  cooling  purposes  runs  about 
2,700  cubic  feet  per  minute  at  ^  oz.  pressure.  Motor 


twenty  to  one.  The  drop  in  air  pressure  under  these 
conditions  is  neglible. 

The  use  of  these  air  screens  is  amply  justified  by  the 
surprisingly  large  quantity  of  dirt  removed  from  the 
pressure  side  of  the  screen.  This  dirt  would  other- 
wise be  lodged  in  the  numerous  interstices  of  winding 
and  laminations. 

A  no-air  alarm  is  being  devised  so  that  in  case  a 
transformer  damper  is  closed  through  error,  a  bell 
rings  and  notifies  the  station  attendant  that  such  is 
the  case.  This  should  prevent  a  slow  burn  out  of  a 
transformer  due  to  lack  of  air,  and  will  be  an  auto- 
matic check  on  the  thermometer  temperature  readings. 

The  air  is  conveyed  from  the  blower  sets  to  the  air 
chamber  through  steel  plate  }(  inch  thick  housings, 
stayed  at  intervals  and  of  easy  curves  to  convev  the 
air  into  the  air  chamber  without  shock  or  without  eddv 
currents  or  pockets  of  dead  air.  The  walls  of  the  air 
chamber  are  rounded  at  point  of  air  inlet,  as  shown  on 
the  floor  plan,  to  accomplish  the  same  result.  The  air 
chamber  is  entered  through  two  air  tight  metal  doors, 
one  being  on  each  side  of  the  air  screen  and  each  pro- 
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Fig.  6. — Delta  Connections,  Mentana  Street  Sihstation,  Mi^ntri- \i   I.k.ht.  Hkat  \xd  Power  Comi  xw. 


driven  fan  sets  for  cooling  transformers  are  provided, 
three  in  number,  each  driven  by  a  7^/^  h.  p.  a.c.  iio 
volt  motor.  These  are  compact  and  require  little 
attention.  The  fan  is  a  60  inch  disc  and  runs  at  600 
r. p. m.  The  air  is  blown  down  through  the  main  floor 
and  into  the  air  chamber.  This  is  a  spacious  room, 
being  eight  feet  six  inches  wide,  nine  feet  high  and 
fifty-one  feet  long.  An  air  screen  is  shown  in  the 
section  and  consists  of  a  series  of  screens  of  ^-inch 
round  iron  frame  covered  with  lo-inch  wire  mesh  three 
inch  centres.  Over  this  is  placed  a  layer  of  cheese 
cloth  with  edges  stitched  on  the  j2-in.  iron  frame.  This 
is  renewed  periodically  and  accumulated  dirt  removed. 
The  cheese  cloth,  to  a  certain  extent,  cuts  down  the 
air  head  or  pressure.  This  is  offset  as  much  as 
possible  by  a  large  ratio  of  screen  to  fan  opening  area. 
In  this  case  the  screen  area  is  approximately  460  feet, 
whereas  the  fan  outlet  area  is  22^^  inches  by  50^ 
inches,  giving  33.6  square  feet  tor  the  three  fan  sets. 

Ordinarily  two  fan  sets  will  furnish  enough  air  for 
the  nine  lowering  transformers  and  the  induction 
regulator,  which  is  also  of  the  air  blast  type,  so  that 
the  ratio  of  screen  area  is  460  to  twenty-two  or  over 


viding  A  two-toot  tluoc-inch  by  five-foot  nine  inch 
opening.  A  rubber  gasket,  which  is  merely  a  3%  inch 
draught  tubing  or  weather  strip  held  on  by  a  inch 
X  inch  wrought  iron  bar  screwed  on,  is  provided. 
A  brass  wing  nut  tightens  up  the  door,  which  already 
has  the  3^  oz.  per  sq.  inch  air  chamber  pressure  to 
close  it.  These  doors  when  accurately  made  and 
hung  have  been  found  quite  satisfactory  for  the  re- 
quirements. 

The  induction  regulator,  350  k.w.  capacity,  with 
200  volts  ranged  up  or  down,  is  coded  by  air  drawn 
from  the  air  chamber  and  conveyed  to  where  the  regu- 
lator is  located,  thence  filtering  up  through  the  in- 
terior of  regulator.  The  two  12  inch  floor  beams 
supporting  the  regulator  are  so  spaced  as  to  serve  as 
sides  of  an  air  duct.  A  plate  was  put  on  top  and  bot- 
tom, thus  making  an  air  passage  from  air  chamber  pro- 
per to  the  induction  regulator.  This  regulator  is  au- 
tomatic and  is  also  compensated  for  unequal  loads  on 
individual  legs  of  circuits.  The  capacity,  350  k.w., 
is  the  nominal  rating,  but,  in  reality,  the  regulator  can 
handle  twelve  times  this  amount  of  power  or  4200  k.w. 
of  energy  continuously.    No  duplicate  regulator  is  pro- 
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vided,  but  it  may  be  cut  out  at  will  by  knife  discon- 
necting switches  located  in  the  basement.  This  is 
shown  on  the  general  diagram  of  connections. 

On  leaving  the  iioo  k.w.  lowering  transformers,  the 
leads  are  brought  single-phase  to  an  H-3  oil  switch  of 
1200  amps,  capacity,  the  delta  connection  being  made 
just  where  leads  run  through  the  series  current  trans- 
formers. This  arrangement  eliminates  as  much  as 
possible  any  joints,  terminal  boards,  etc.,  in  the  air 


The  distributing  switchboard  consists  of  fourteen 
1000  k.w.  panels  two  feet  wide  of  blue  Vermont  mar- 
ble, and  three  special  panels,  two  being  called  totality 
and  one  auxiliary.  The  total  station  output  is  regis- 
tered through  the  totality  panels,  which  have  three 
ammeters,  one  indicating  and  one  polyphase  recording 
wattmeter,  as  well  as  a  voltmeter. 

The  auxiliary  panel  is  intended  to  control  a  static 
500  k.w.  one  to  one  ratio  transformer  not  yet  located 


Fig.  7.  — Diagram  of  General  Arrangements,  Mentana  Street  Si'bstation,  Montreal  Light,  Heat  and  Power  Company. 


chamber.  A  double  2400  volt  receiving  bus  is  then 
provided  and  connected  so  that  one  section  or  as 
many  distributing  feeders  may  be  controlled  as  may 
be  desired.  The  remaining  feeders  may  be  controlled 
through  the  induction  regulator  as  may  be  desired. 
The  remaining  feeders  or  none  at  all,  if  desired,  may 
be  operated  independently  of  the  regulator.  This  is 
accomplished  through  the  use  of  a  double  2400  volt 
busbar  arrangement  situated  immediately  under  the 
distributing  switchboard  panels. 


or  shown  on  the  floor  plan.  It  has  also  an  indicating 
wattmeter.  An  auxiliary  three-phase  bus  is  also  pro- 
vided and  intended  to  work  in  connection  with  the 
above. 

In  case  an  overhead  2,400  volt  feeder  becomes 
grounded  or  defective,  the  one  to  one  transformer  is 
energized  through  an  oil  switch,  and  the  defective 
feeder  put  on  it  through  the  medium  of  double  blade 
single-throw  horizontal  disconnecting  switches  in  the 
basement.     Double  blade  switches  are  used  so  that  the 
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circuit  need  not  be  opened,  but  the  transformer  cut  in 
before  the  feeder  is  taken  off  the  main  busbars.  A 
wattmeter  reading  may  also  be  made  of  any  feeder  at 
will,  by  this  combination.  The  auxiliary  panel,  as 
already  stated,  has  an  indicating  and  recording  watt- 
meter mounted  upon  it. 

A  panel  is  provided  to  control  the  two  10  panel  A.C. 
series  arc  switchboard  equipments.  Iron  pipes  are  laid 
in  the  basement  floor  to  carry  the  2,400  volt  cables,  one 
to  each  10  panel  equipments. 

The  house  services,  all  at  no  volts  and  comprising 
three  7^  h.p.  a.c.  blower  motors,  a  two  k.w.  motor 
generator  set  for  storage  battery  charging,  induction 
regulator  control  motor  one  h.p.,  and  the  house  light- 
ing, are  all  controlled  by  a  special  panel  and  oil  switches. 

Each  panel  on  this  switchboard  contains  two  hand- 
operating  levers  for  the  oil  switches  in  the  basement. 
These  are  interlocking,  and  signal  lamps  are  also  pro- 
vided to  show  which  switch  is  closed  and  which  is  open. 


Crete  barriers  and  covers.  These  furnish  the  iio-volt 
current  for  above  services.  A  panel  with  open  knife 
switches  and  fuses  is  provided  to  start  up  or  control 
any  or  all  of  the  station  services  just  mentioned. 

The  motor  generator  set  of  two  k.w.  capacity  is 
used  for  charging  a  55  cell,  20  amp. for  3  hours  storage 
battery. 

A  special  panel  is  installed  with  under-load  and  over- 
load circuit  breakers;  also  ammeter  and  voltmeter. 
This  panel  also  controls  throw  knife  switches,  the 
benchboard,  oil  switch,  d.c.  bus  for  opening  and  clos- 
ing oil  switches. 

Attention  is  drawn  to  the  method  of  bringing  in  the 
ii,ooo-volt  tie-line  conductors.  These  are  of  2  0  B.& 
S.  gauge  and  are  eighteen  in  number.  The  lines  are 
terminated  on  a  strain  insulator  of  standard  make. 
From  there  a  wire  is  run  through  a  standard  bushing 
made  for  this  voltage,  thence  through  the  station  wall 
and  in  the  building,  all  the  wire  being  bare. 


Fig.  S. — Network  of  Wrought  Iron,  Cemicnt  I.inkii  Condi  it  for  Control  Wires,  Mf.ntana 
Street  Substation,  Montreal  Light,  Heat  and  Power  Company. 


These  oil  switches,  which  are  quite  heavy,  are  support- 
ed at  the  back  by  a  heavy  bracket  bolted  onto  two  i }{ 
inch  wrought  iron  pipes,  running  from  end  to  end 
through  the  cell  work  barriers.  This  is  a  decided  im- 
provement on  the  usual  method  of  setting  bolts  or 
studs  through  the  centre  wall,  which  as  a  rule  is  well 
occupied  with  ducts.  The  pipes  may  also  be  lined  up 
more  readily  than  bolts,  as  formerly  used.  These 
switches  are  automatically  tripped  by  the  usual  bellows 
type  time  limit  relay,  set  to  predetermined  time  limits. 
The  current  transformers  tripping  these  relays  and  con- 
trolling the  various  panel  measuring  instruments  are 
shown  just  above  the  division  cell  wall  in  the  basement. 

A  benchboard  is  provided  with  hand  control  switches. 
From  this  point  all  the  K  switches  controliing  in- 
coming or  outgoing  tie  lines  are  opened.  This  bench- 
board also  opens  the  H3  oil  switches  controlling 
primary  and  secondary  of  lowering  banks  of  trans- 
formers. 

Three  20  k'.w.  2,400-volt  I  lo-volt  transformers  are 
installed  in  the  basement  and  carefully  isolated  by  con- 


The  roof  proper  is  carried  out  30  inches  horizontally 
as  shown  on  Fig.  6,  and  a  front,  two  ends, and  bottom 
are  bolted  on.  These  consist  of  about  i  }4  inch  thick 
concrete  slabs,  fairly  weatherproof  at  the  joints.  This 
roof  extension  has  some  ornamental  features  and  the 
whole  has  a  pleasing  external  effect  from  the  street. 

The  lightning  protection  on  the  2,400-volt  feeders 
and  arc  circuits  consist  of  the  usual  single  pole  lightning 
arresters  and  choke  coils,  all  carefully  subdivided  by 
soapstone  barriers.  Double  pole  arrester  units  have 
been  found  unreliable  for  this  work.  The  barriers  are 
at  least  18  inches  deep.  .\ny thing  less  than  this  has 
been  found  unsuitable  to  confine  any  arcing. 


Tenders  for  olectrio  wiring-  and  fixtures  for  the  Custom  House, 
H.ilitax,  N.  S. ,  have  been  taken  by  Fred  Golinas,  Secrrtani-  of 
the  Department  of  Pubho  Works,  Otta\v.-\. 

The  Welland  County  Telephone  Company,  Limited,  has  been 
jj-ranted  ineorporation,  with  a  capital  stoek  of  $40,000  and  head 
office  at  Stevensville,  Ont.  .•\mong  the  directors  of  the  company 
are  Messrs.  Charles  Glennv,  John  PierNon,  Charles  E.  Saucer  and 
S.  H.  Tripp. 
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REPORT  OF  MUNICIPAL  COMMISSION  ON  NIAGARA  POWER 


The  report  of  the  Ontario  Power  Commission,  ap- 
pointed by  the  municipalities  of  Toronto,  London, 
Brantford,  Stratford,  Woodstock,  Ingersoll  and 
Guelph,  to  enquire  into  the  question  of  the  develop- 
ment of  power  at  Niagara  Falls,  has  been  completed 
and  made  public.  The  Commission  was  composed  of 
Messrs.  E.  W.  B.  Snider,  Waterloo,  Chairman;  P.  W. 
Ellis,  Toronto,  Vice-Chairman;  Hon.  Adam  Beck, 
M.  P.  P.,  London;  W.  F.  Cockshutt,  M.  P.,  Brant- 
ford, and  Prof.  Reginald  A.  Fessenden,  of  New  York, 
the  technical  adviser.  Messrs.  Ross  &  Holgate, 
hydraulic  and  electrical  engineers,  of  Montreal,  were 
retained  in  the  matter,  and  a  somewhat  exhaustive 
report  from  them  as  to  the  quantity  of  power  required 
and  the  cost  and  returns  from  such  a  plant  is  included 
in  the  finding  of  the  Commission.  A  summary  of  the 
report  is  given  herewith. 

POWER  REQUIREMENTS. 

The  report  summarizes  the  power  requirements  as 
follows  : 

H.  P. 

Total  present  consumption  of  the  seven  muni- 
cipalities above  mentioned   73.631 

Total  estimated  consumption  of  the  seven 

municipalities  two  years  hence   87,883 

Net  present  consumption  of  the  seven  muni- 
cipalities above  mentioned   55)325 

Approxin:ate  present  consumption  of  eleven 

additional  municipalities  as  undernoted,  .  .  .  25,800 

In  connection  with  the  above  it  is  to  be  noted  : — 
ist.  That  the  estimated  increase  in  power  consump- 
tion two  years  hence  is  limited  to  the  anticipated  in- 
creased demand  of  existing  consumers.  No  allowance 
has  been  made  for  additional  demands  that  will  arise 
in  connection  with  inter-urban  electric  traction  devel- 
opment nor  for  the  probable  electrification  of  steam 
railroads. 

2nd.  The  present  net  consumption  of  the  seven 
municipalities  directly  represented  herein  covers  the 
quantity  of  power  which — subject  to  satisfactory  prices 
and  existing  contracts — an  operating  commission 
should,  within  a  reasonable  time  after  the  completion 
of  the  proposed  works,  secure  supply  contracts  for. 
That  is  to  say,  that  deduction  has  been  made  from  the 
gross  consumption  to  cover  all  power  which,  because 
of  special  local  conditions,  is  regarded  as  being  beyond 
the  reach  of  municipal  competition. 

3rd.  In  carrying  out  any  transmissioti  scheme  ap- 
propriate to  the  needs  of  the  seven  municipalities 
represented  herein,  it  becomes  possible  to  furnish 
power  under  very  advantageous  conditions  to  certain 
other  municipalities,  namely  :  Hamilton,  Dundas  and 
Paris,  which  are  in  the  direct  route  of  transmission; 
St.  Thomas,  which  is  within  convenient  distance  of 
London;  Gait,  Hcspeler,  Preston,  Berlin  and  Water- 
loo, which  are  within  convenient  distance  of  Guelph; 
and  St.  Mary's  and  Mitchell,  which  are  within  con- 
venient distance  of  Stratford.  The  operating  commis- 
sion could,  because  of  transmission  conditions,  deliver 
to  municipal  or  independent  distributing  companies  in 
these  places  the  power  required  by  them  at  very  attrac- 
tive prices,  while  at  the  same  time  such  additional 
deliveries  would  reduce  the  cost  of  power  rcquiried  by 
the  seven  principal  municipalities.  The  requiren-cnts, 
therefore,  of  these  eleven  additional  nuuiicipalities  were 
approximated  at  25,800  horse-power,  as  given  above. 


hence  the  net  requirements  of  the  seven  municipalities 
directly  represented  by  your  Commissioners,  plus  the 
approximate  requirements  of  the  eleven  municipalities 
aforementioned,  amount  to  81,125  horse-power.  The 
municipalities  included  in  the  subsidiary  group  are 
limited  to  those  having  a  population  of  2,000  or  over. 

Making  allowance,  however,  for  the  operating  com- 
mission securing  its  contracts  by  degrees,  your  Com- 
missioners have  had  estimates  prepared  of  the  cost  of 
development  capable  of  supplying  100,000  horse-power, 
but  equipped  for  the  supply  of  : 

(1)  30,000  horse-power,  being  approximately  one- 
half  of  the  present  net  requirements  of  the  seven 
principal  municipalities. 

(2)  60,000  horse-power,  representing  approximately 
the  total  net  requirements  of  the  said  seven  municipali- 
ties, and 

(3)  100,000  horse-power,  representing  the  supply  of 
the  net  requirements  of  the  eighteen  municipalities 
aforementioned  with  a  margin  for  growth  of  demand. 

CAPITAL  COSTS. 

The  capital  costs  of  the  development,  transmission 

and  distribution  of  three  amounts  of  power  indicated, 

including  interest  and  sinking  fund  for  construction 

period,  have  been  estimated  and  apportioned  between 

the  participating  municipalities  as  follows  : 

Cost  of  Cost  of         Cost  of 

30,000  H.P.    60,000  H.P.    100,000  H.P. 


Toronto   $4,323,096       $6,265:424  $6,216,137 

London   847,119         1,095,356  945,185 

Brantford..  429. 'S^             57'.097  509,248 

Guelph   3'7.44>            425.386  377-821 

Stratford...  329-923            431,018  368,154 

Woodstock.  216,226            278,939  244,589 

Ingersoll...  221,672             287,391  249,754 

Hamilton...  1,163,712* 

St.  Thomas.  399,438* 

Paris   123,322* 

Dundas  ....  66, 359* 

Mitchell....  97,847* 

St.  Mary's.  .  130, 136* 

Berlin    426,393* 

Waterloo...  189,628* 

Preston   106,243* 

Hespeler....  48,095* 

Gait    246,939* 


Total.  .        $6,684,639       $9,354,611  $11,909,100 


"'Subject  to  distribution  costs  which  are  according  to  engin- 
eers' specifications. 

ANNUAL  EXPENSES. 

The  estimated  total  annual  expenses  of  all  kinds,  in- 
cluding water  rental,  repairs,  renewals,  contingencies, 
interest  and  sinking  fund,  but  excluding  taxes  for  the 
reason  that  the  undertaking  is  expressly  exempted  from 
taxation,  are  as  follows: 

30,000  60,000  100,000 
H.  P.        H.  P.         H.  P. 

Interest  and  sinking  fund  $371,  [63    $519,425  $661,266 

All  other  charges   488,447      619,126  752,368 

Total  $859,610  $1,138,551  $1,413,634 

It  is  to  be  noted  that: 

ist.  Under  the  instructions  of  your  Commissioners, 
and  for  reasons  hereinafter  stated,  interest  has  been 
computed  at  the  rate  of  4}<$  per  cent,  per  annum  and 
the  sinking  fund  charge  has  been  computed  upon  the 
basis  of  retiring  in  forty  years  the  whole  bond  issue  re- 
quired to  pay  the  original  capital  cost,  but  upon  the 
assumption  that  the  investment  thereof  shall  be  made 
at  a  maximum  rate  of  4  per  cent. 

and.  The  above  estimate  of  expenses  does  not  include 
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anything  for  distribution  in  the  eleven  subsidiary 
municipalities. 

SERVICE  RATES. 

The  rates  that  it  would  be  necessary  to  charge  con- 
sumers in  order  to  make  the  undertaking  self-sustain- 
ing on  the  three  developments  indicated  are  as  under- 
noted.  These  rates  are  computed  on  a  twenty-four 
hour  basis.  The  variations  of  price  required  to  meet 
the  varying  duration  of  service  demanded  by  consumers 
must  be  settled  by  the  operating  comrnissioners  with 
regard  to  the  local  conditions  of  demands,  etc.  These 
will  vary  in  each  municipality,  and,  as  they  will  remain 
unknown  until  the  supply  contracts  are  entered  into, 
they  cannot  be  intelligently  approximated. 

I.      MOTOR  SERVICE  PER  H.  P.   PER  ANNUM   24-HOL  R  SERVICE  AT 


consumers'  PREMISES. 

Municipality.                 30,000  H.  P.  60,000  H.  P.  100,000  H.  P. 

Toronto  $21.97  $15.72  $14.60 

London..                                   53.07  23.87  20.34 

Brantford                                  30.02  17-23  '5'57 

Guelph                                       27.68  13-36  16.70 

Stratford  .                               33-67  2'-4S  '9-42 

Woodstock                               34-48  21.05  '7-52 

Ingersoll                                   33-96  21.61  '7-99 

2.     ARC  LIGHTING — COST  PER  LAMP  PER  YEAR. 

Municipality.                30,000  H.  P.  60,000  H.  P.  100,000  H.  P. 

Toronto  ....                      .   .  .$42.02  $37.61  $36.48 

London                                       54  08  44-99  4 ■•36 

Brantford                                  49-73  A2.91  4°- 55 

Guelph                                     47-84  40.69  39-13 

Stratford                                  56.83  47-28  45-20 

Woodstock                               56.16  48.16  44-64 

IngersoU                                    72.57  64.  oS  60.40 

3.      INCANDESCENT   LIGHTING  —  COST  PER  K.W.  H. 

Municipality.                30,000  H.  P.  60.000  H. P.     100,000  H. P. 

Toronto  $.0741  $.0640  $.0604 

London  115  -0925  .0839 

Brantford  0945  -0778  .0720 

Guelph  01  14  .0965  .0926 

Stratford   1218  -0983  -^^934 

Woodstock  1307  .1091  -0995 

Ingersoll   1321  .1112  .1023 

4.     COST  PER  II. P.  PER  ANNUM  AT  MUNICIPAL  SWITCHBOARD. 

Hamilton     .   $3.89 

St.  Thomas   13  09 

Paris    1 2. 1 2 

Dundas    •i.'3 

Mitchell     24.62 

St.  Marv's   19.67 

Berlin  . '.   12.68 

Waterloo    '4-55 

Preston    16.00 

Hespeler     28.06 

Gait   15.85 


PRESENT  COSTS  OF  STEAM  POWER  AND  LIGHTING  SERVICES. 

The  average  costs  of  steam  engine  power  developed 
for  ten-hour  day  industrial  use  under  the  general  con- 
ditions prevailing. in  the  municipalities  your  Commis- 
sioners represent  have  been  investigated  and  computed 
as  undernoted.  The  costs  tor  a  twenty-four  hour  ser- 
vice required  in  public  service  plants  vary  with  the 
peculiar  conditions  of  each  undertaking,  but  they  are, 
of  course,  much  higher  than  those  given  below.  The 
arc  and  incandescent  lighting  rates  are  reported  by  the 
engineers  as  varying  considerably,  but  the  undernoted 
scale  is  submitted  by  them  as  a  fair  approximation. 

Average  Steam  Power  Costs — to  Hour  Sek\ice. 

H.  P. 


Indicated  horse  power  of  plant                  10  $111.50 

Indicated  horse  power  of  plant                  25  78.00 

Indicated  horse  power  of  plant                  50  57-50 

Indicated  horse  power  of  plant                  75  53-50 

Indicated  horse  power  of  plant   100  48.00 

Indicated  horse  power  of  plant  150  40.60 

Indicated  horse  power  of  plant  250  32.00 

Indicated  horse  power  of  plant..;  500  27. So 

Indicated  horse  power  of  plant  750  24.00 


These  prices  are  based  on  a  75  per  cent,  load,  which 
corresponds  with  average  existing  conditions. 


Present  Approxim.\te  Lighting  R.\tes. 


Incandescent  Arc  Lamp 

Municipality.                            Per  K.W.  Hour.  Per  Year. 

Toronto  $    .08  S69.35 

London  09  83.95 

Brantford  10  55-oo 

Guelph   65.00 

Stratford   65.00 

Woodstock                                        10-15  60.00 

Ing-ersoll   60.00 


SAVINGS    EFFECTED    UNDER  A    MUNICIPAL  DEVELOPMENT. 

The  savings  that  would  be  realized  under  a  munici- 
pal development  have  been  carefully  estimated.  The 
present  net  annual  demand  for  power  by  the  seven 
municipalities  your  Commissioners  represent,  which 
ought,  under  a  municipal  development,  to  be  supplied 
by  the  operating  commission,  amounts  to  55,325  H.P. 
This  includes  arc  lighting,  incandescent  lighting,  manu- 
facturing, pumping,  traction  and  other  public  service 
requirements.  The  savings,  which  represent  the  differ- 
ence between  existing  costs  and  the  costs  that  would 
follow  a  100,000  H.P.  municipal  development,  are  as 
follows: 

Estimated  savings  on,  amount  of  same,  represent- 
ing a  reduction  of  existing  costs  of: 


.•\rc  light  service  

 S  7S.257 

45% 

  92,537 

2'% 

Industrial  motive  power  

769.531 

69% 

Other  motive  power  

924.233 

77% 

.Annual  savings  

.51,864,558 

635% 

COST  OF  POWER 

AT  NI.\C.ARA. 

Estimates  of  the  cost  of  power  at  Niagara  are  con- 
tained in  the  detailed  report  of  Messrs.  Ross  &  Holgate. 
The  following  table  of  yearly  operating  costs  and  fixed 

charges  are  given  : 


Items.  30.000  H.P.  60.000  H.P.  100,000  H.P. 

Wages   $  17,004  $  21,684  $  21,684 

General  Kxpenses  and 

Contingeni  ies   '7.3.56  23,816  29.650 

Government  Rental  for 

Power   32,500  47.500  67,500 

Supplies   3,000  4,000  6,000 

Maintenance   4'5*.294  74.623  ■I3i4'7 

Interest    108,224  147. io8, 197 

Sinking  Fund   25,315  34.43«  48,701 


Total   $251,703        $353,242  $495. 1 5() 

Cost  per    H.    P.  per 

annum   $     839        S     5.89         S  4.q5 


The  above  table  shows  the  yearly  operating  costs  of 
the  Niagara  development  for  three  developments  and 
includes  all  fixed  charges,  operating  costs  and  Govern- 
ment rental  for  power;  the  latter  on  the  basis  of  that 
already  paid  by  existing  companies.  .Allowance  has 
also  been  made  in  general  expense  item  for  all  con- 
tingencies, including  compensation  for  accidents. 

It  is  proposed  to  transmit  from  the  Falls  at  60.000 
volts  as  far  as  Hamilton  on  four  lines  of  steel  towers, 
each  carrying  six  bare  copper  cables.  From  Hamilton 
two  of  these  lines,  carrying  twelve  cables  in  all,  would 
come  directly  to  Toronto.  The  other  two  lines  would 
branch  off  from  Hamilton  to  Brantford.  From  Brant- 
ford a  single  line  of  six  cables  would  run  to  London 
and  St.  Thomas,  via  Woodstock  and  IngersoU.  Strat- 
ford is  to  be  supplied  from  Woodstock,  and  Berlin. 
Waterloo,  Gait,  Preston  and  Hespeler  from  Brantford. 
A  separate  line  is  run  from  Hamilton  to  Guelph.  The 
steel  towers  would  be  similar  to  those  already  erected 
by  the  Toronto  and  Niagara  Power  Company. 


It  is  understood  that  the  constniction  of  the  Hamilton,  Ijin- 
caster  &  Brantford  Electric  Railway  will  begin  this  month,  the 
right  of  way  having  been  sccui-ed.  The  promoter  is  Mr.  Charles 
D.  Haines. 
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COMMENT  ON  THE  NIAGARA  POWER  REPORT 


The  report  of  the  Ontario  Municipal  Commission  on 
Niagara  power,  submitted  a  fortnight  ago  and  pub- 
lished in  part  in  this  number,  contains  some  remarkable 
statements.  Its  attitude  throughout  seems  to  be  that 
of  special  pleading  for  municipal  owernship  rather  than 
a  dispassionate  setting  forth  of  facts  and  figures.  It 
appears  that  it  was  necessary,  in  order  to  make  a  case, 
to  bring  in  other  municipalties,  although  the  report 
was  in  the  interests  of  and  paid  for  by  only  seven  of 
the  number. 

That  part  of  the  report  "forestalling  criticism"  is  a 
confession  of  weakness  as  unexpected  as  it  is  complete. 
To  say  that  no  one  "interested"  in  electrical  matters  is 
worthy  of  belief  except  the  members  of  the  Commission, 
who  apparently  are  "interested"  in  municipal  owner- 
ship, is  a  position  that  should  not  be  taken  by  men  who 
have  confidence  in  themselves  and  the  reliability  of 
their  own  findings. 

The  amount  of  power  estimated  is  greatly  in  excess 
of  actual  requirements  and  no  account  is  taken  of  the 
fact  that  the  present  companies,  with  their  enormous 
equipments,  are  not  going  to  step  out  and  leave  the 
field  entirely  to  the  municipalties.  Contracts  have  been 
made  for  the  greater  part  of  the  output  and  the  fact 
that  the  present  companies  must  remain  in  the  field 
would  still  further  reduce  the  amount  and  therefore 
increase  the  price  of  the  municipal  transmission. 

No  account  appears  to  have  been  taken  of  the  fact 
that  nearly  all  power  consumers  make  use  of  inter- 
mittent power.  In  the  price  given  for  light,  which  is 
practically  the  same  as  now  obtains  in  Toronto,  namely, 
yi/^  cents  per  kilowatt,  account  is  taken  of  this  inter- 
mittent use,  hence  the  higher  price. 

The  majority  of  power  users  are  intermittent  users 
and  therefore  the  figures  given  for  power  are  totally 
inadequate. 

It  seems  strange  that  business  men — men  who  scruti- 
nize closely  the  various  items  affecting  the  cost  of 
carrying  on  their  own  business — should  be  willing  to 
father  a  report  of  this  kind  without,  apparently,  giving 
the  subject  due  consideration  and  investigation.  In 
selling  the  power  the  Commission  have  fixed  on  a  flat 
rate  of  $21.97  per  horse  power  for  Toronto  customers, 
which  means  that  a  person  taking, say,  one  horse  power 
and  using  it  for  an  hour  each  day  would  be  compelled  to 
pay  the  same  price  per  horse  power  as  the  customer 
who  would  use  the  power  for  the  full  twenty-four 
hours.  On  the  basis  of  cost  given  by  the  Com- 
missioners, a  customer  in  Toronto  using  50  horse 
power  would  be  required  to  pay  approximately  $1 100 
per  year.  This,  we  believe,  is  much  greater  than  the 
average  now  paid  for  50  horse  power,  as  there  are 
several  customers  in  Toronto  the  aggregate  of  whose 
motors  reach  50  horse  power,  but  who  pay  considerably 
less  than  $1,000  per  year  for  this  power,  and  it  is  not 
unlikely  that  similar  conditions  exist  elsewhere.  Busi- 
ness men,  therefore,  should  consider  the  conditions 
very  carefully  before  committing  themselves  in  favor  of 
the  project  of  the  Commission. 

As  no  detail  of  construction  or  operating  expenses 
is  furnished,  it  is  impossible  to  say  without  going  info 
details  of  these  items  whether  they  are  correct  or  not, 
but  in  the  light  of  the  experience  of  other  companies. 


they  appear  to  be  low.  The  loss  on  transmission  is 
placed  at  10  per  cent.  No  one  in  the  least  conversant 
with  actual  operation  of  transmission  lines  would  place 
this  at  less  than  20  per  cent. 

Overhead  wires  are  figured  on.  Three  substations, 
for  instance,  are  laid  out  for  Toronto,  to  which  10,000 
volt  wires  would  have  to  be  carried  through  the  streets 
from  the  terminal  station  of  the  60,000  volt  line.  It  is 
needless  to  say  that  this  would  not  be  tolerated  and 
stamps  the  report  of  the  Commission  as  either  wanting 
in  engineering  experience  or  purposely  confusing  the 
issue  in  favor  of  municipal  owernership. 

The  Commission  has  made  no  attempt  to  investigate 
the  prospective  market  for  power  or  how  many  present 
steam  users  would  change  to  electricity  at  the  prices 
quoted.  Many  factories  which  are  now  using  steam 
power  require  live  steam  in  their  manufacturing  pro- 
cesses and  all  during  the  winter  months  require  boilers 
to  be  kept  in  operation  for  heating.  Others,  such  as 
wood-working  establishments,  box-makers,  tanners, 
shoe  factories,  etc.,  make  use  of  refuse  products  of  their 
factories  as  fuel  and  could  not  afford  to  change  to 
electric  at  the  prices  given.  No  account  seems  to  have 
been  taken  of  these. 

A  lump  amount  of  60,000  horse  power  is  taken  and 
it  is  assumed  that  this  will  be  used  full  time  and  the 
costs  are  figured  on  this  amount.  Why  limit  the 
amount  to  60,000  horse  power?  The  figures  would 
have  been  still  lower  if  the  amount  were  fixed  at 
100,000  or  200,000  horse  power.  The  amount  would 
be  immaterial  so  long  as  the  actual  requirements 
of  the  market  are  so  greatly  exceeded  in  the  esti- 
mate. 

Although  the  report  of  the  Hydro-Electric  Com- 
mission has  not  yet  been  published,  Mr.  Cecil  B.  Smith, 
the  engineer  in  charge,  has  stated  in  an  article  by  him 
in  the  Queens'  Quarterly  Magazine  for  December,  1905, 
page  131:  "Niagara  power  will  dominate  an  area  in 
Ontario  roughly  bounded  by  Toronto,  Guelph,  Water- 
loo, Stratford,  St.  Mary's,  London,  St.  Thomas  and 
Simcoe.  Beyond  this  it  is  not  probable  that  it  can 
successfully  compete  with  power  generated  in  an 
economical  manner  from  cheap  coal,  oil  or  gas." 

It  will  be  seen  that  at  Toronto,  the  cost  of  Niagara 
power  and  power  produced  by  coal,  oil  or  gas  will  be 
about  equal,  Toronto  bieng  fixed  as  the  limit  of  probable 
distribution. 

It  must  be  said  in  favor  of  the  representatives  of  the 
municipalties  interested  in  the  report,  that  upon  its 
presentation  it  was  at  once  seen  that  the  production 
and  transmission  of  electric  power  was  hopeless  as  a 
municipal  enterprise  and  tliat  unless  the  Government 
could  be  stampeded  into  assuming  the  burden  that  they 
were  unwilling  to  shoulder  themselves,  the  companies 
already  engaged  in  the  enterprise  must  be  allowed  to 
work  out  the  problem  on  the  lines  already  determined 
on.  The  enormous  cost  of  the  undertaking  and  the 
slight  difference  in  the  cost  of  power  and  light  appar- 
ently settled  this  matter  beyond  peradventure. 

If  the  municipalties  cannot  do  it  successfully,  the 
Government  could  do  it  still  less,  as  they  would  have 
to  include  many  places  where  power  would  bo  supplioil 
at  a  loss  for  manifest  political  reasons. 
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In  considering  improvements  for 
Efficient  .  ,  . 

lilurrMnation.        increasing  the  efficiency  of  our 
various  methods  of  illumination, 
we     are     confronted     by     one     undeniable  fact, 
namely,    that    so    far     as     the     generators,  dis- 
tributing   wires    and    transformers    are  concerned, 
very  little  can  be  hoped  for  from  this  class  of  appa- 
ratus.    In  modern  generators,  of  large  or  even  me- 
dium capacity,  we  can  obtain  a  commercial  efficiency 
of  ninety-five  per  cent.    The  use  of  high  voltages  has 
made  our  wiring  loss  practically  negligible,  and  trans- 
formers are  now  built  in  sizes  commercially  adapted 
for  street  service,  with  an  efficiency  of  ninetx  -nine  per 
cent.,  and  even  higher.    Therefore,  if  we  exclude  the 
question  of  efficiency  of  the  prime  movers,  it  naturally 
limits  our  field  of  investigation  to  the  lamps  them- 
selves, and  it  is  in  this  department  that  most  progress 
has  been  made  during  the  past  few  years.  Improve- 
ment has  certainly  been  made  in  the  prime  mover,  and 
while  installations  of  new  types  of  engines  are  being 
made  all  over  the  country,  we  hardly  feel  that  we  are 
yet  in  a  position  to  adopt  these  new  classes  of  appara- 
tus, and  universally  discard  the  old  steam  engines. 
Steam  boilers  are  today  fairly  efficient,  for  in  a  plant 
using  the  best  types  of  apparatus,  including  econo- 
mizers and  superheaters,  it  is  possible  in  some  cases 
to  deliver  in  the  steam  eighty  per  cent,  of  the  heat 
energy  of  the  coal.    A  loss  is  necessarily  entailed  in 
conveying  the  steam  from  the  boiler  to  the  engine, 
though  if  pipes  are  properly  installed  and  are  covered 
with  an  approved  insulating  material,  this  loss  can  he 
made  comparatively  small.     It  is  in  the  engine  itself 
that  the  serious  loss  occurs,  for  even  in  the  best  types 
of  triple  expansion,  Corliss  valve  engines,  the  highest 
point  yet  reached  shows  that  the  machines  are  capable 
of  extracting  from  the  steam  but  eighteen  per  cent,  of 
the  energy  which  is  contained  therein.    In  figuring  the 
combined  efiicicncy,  we  find  that  a  little  over  fourteen 
per  cent,  is  the  best  which  can  be  obtained,  even  un- 
der the  most  favorable  conditions.     The  introduction 
of  the  gas  and  gasoline  engine  marked  a  very  material 
advancement  in  the  science  of  economic  prime  movers. 
The  producer  gas  equipment  goes  a  step  further,  and 
gives  an  efficiency  witii  which  no  steam  engine  can 
compete.      The    internal  combustion  engine,  which 
successfully  uses  crude  petroleum,  gives,  undoubtedly, 
the  highest  efficiency  which  has  been  recorded  to  date. 
A  thermal  efficiency  of  thirty-five  per  cent.,  obtainable 
in  even  small  sizes,  makes  a  very  favorable  showing 
when  compared  with  a  combined  efficiencv  of  fourteen 
per  cent.,  given  only  by  steam  equipments  comprising 
very  large  units.     Crude  petroleum  engines  have  as 
yet  several  inlierent  weaknesses,  but  with  the  present 
rate  of  scientific  progress,  it  can  be  reasonably  expect- 
ed that  such  weaknesses  will  be  eliminated  in  the 
near  future.    So  much  for  the  prime  inover  question. 


Hamilton,  Ont. 
Hamilton,  Ont. 
Toronto,  Ont. 
Toronto,  Ont. 
Chatham,  Ont. 
Chatham,  Ont. 


In  the  incandescent  lamp  the  use  of  a  tantalum  fila- 
ment has  certainly  shown  that  carbon  is  not  the  ideal 
material,  so  far  as  efficiency  is  concerned,  but  with 
tantalum  we  also  have  several  inherent  defects  which 
must  be  overcome  before  the  lamp  can  be  made  a 
commercial  article.  In  the  mercury  vapor  lamp  a 
much  higher  efficiency  has  been  obtained,  but  the  light 
has  several  peculiarities  which  renders  it  utifit  for 
general  use,   though  we  must  acknowledge  that  for 
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some  purposes  it  has  proved  itself  to  be  ideal.  So  far 
as  this  lamp  is  concerned,  it  can  at  present  compete 
with  the  enclosed  arc,  which  for  many  years  has  been 
looked  upon  as  our  most  efficient  method  of  illumina- 
tion. Of  course,  the  enclosed  arc  has  much  in  its 
favor,  for  the  quality  of  its  light  has  been  favorably 
compared  with  the  radiations  of  the  sun.  The  im- 
provements in  arcs  undoubtedly  attract  more  attention 
today  than  any  of  the  changes  effected  in  other  types 
of  lamps,  the  "  luminous  arc  "  type,  two  of  which  are 
on  the  market,  giving  rise  to  most  comment.  These 
lamps  have  been  mis-named  as  "  flaming  arcs,"  and 
while  this  may  be  to  a  certain  extent  descriptive  of  the 
arc  itself,  the  term  "  luminous  arc  "  should  be  adopted, 
as  it  exactly  fits  the  prime  feature.  In  the  old  open 
and  closed  types  of  lamps,  the  much  greater  portion  of 
the  light  comes  from  a  spot  about  the  size  of  a  pin's 
head  on  the  positive  carbon,  named  the  "  crater.'"  In 
the  open  type  lamp,  operated  on  direct  current,  this  feat- 
ure naturally  has  a  material  effect  upon  the  distribu- 
tion, almost  all  the  light  being  thrown  downward,  and 
very  little  being  distributed  on  a  horizontal  plane, 
where,  as  a  matter  of  fact,  it  is  most  needed. 
The  enclosed  arc  has,  to  a  certain  extent,  the 
same  weakness,  though  the  crater  in  such  a  lamp, 
not  being  confined  in  a  pocket,  is  in  a  much  better 
position  to  distribute  the  light  horizontally.  This 
accounts,  in  a  very  simple  way,  for  the  superior  dis- 
tributing powers  claimed  for  the  enclosed  arc.  The 
lamp  is  not,  and  probably  never  will  be,  as  efficient  as 
the  old  open  type  arc,  but  although  its  efficiency  is  less, 
the  fact  that  carbons  burn  square,  and  allow  more 
light  to  be  thrown  horizontally,  makes  the  lamp  a  much 
better  article  so  far  as  illumination    is  concerned. 


The  principleofallluminous  arcs,  which termnaturally 
implies  that  the  chief  source  of  light  is  the  arc  itself, 
and  not  the  crater,  lies  in  the  fact  that  certain  chem- 
icals, heretofore  unused,  are  introduced  into  or  as  the 
electrodes.  There  are  two  classes  of  such  lamps,  one 
of  which  is  of  American  origin,  the  other  having  been 
brought  out  in  Germany.  The  general  mechanism  of 
the  American  lamp  is  very  similar  to  that  of  the  stand- 
ard enclosed  arc,  though  of  course  modifications  have 
been  made  in  the  control  to  suit  several  new  conditions 
which  have  been  created.  For  instance,  the  upper  or 
positive  electrode  is  made  of  copper,  and  is  not  movable 
in  the  ordinary  sense  of  the  word,  that  is  to  say,  it  does 
not  feed.  The  lower  electrode  is  a  stick  of  magnetite 
(black  oxide  of  iron),  a  mineral  found  in  great  abund- 
ance throughout  the  iron  producing  States.  This 
lower  electrode  is  controlled  by  the  lamp  mechanism, 
and  hence  the  lamp  feeds  upward,  and  not  downward 
as  in  the  standard  types.  This  magnetite  stick  being 
the  negative,  is  consumed  very  slowly,  giving  a  life  of 
about  175  hours  for  each  trim.  The  positive  copper 
electrode  has  a  life  of  a  few  months,  and  the  cost  of 
replacing  is  comparatively  small.  As  a  matter  of  fact, 
the  cost  of  trimming  in  the  magnetite  arc  exceeds  that 
of  the  standard  enclosed  arc,  but  is  not  as  great  as  the 
cost  of  trimming  for  the  old  style  open  arcs.  The 
copper  electrode  is  in  shape  a  sector,  and  swings  from 
a  pivot  in  such  a  way  as  to  neither  increase  nor  decrease 
the  length  of  the  arc.  This  electrode  has  two  surfaces, 
called  the  striking  surface  and  the  burning  surface, 
respectively.  When  the  arc  is  extinguished,  the  strik- 
ing surface  is  presented  over  the  magnetite  stick,  and 


when  the  lamp  is  thrown  into  circuit  the  magnetite  hits 
against  this  striking  surface  and  is  drawn  away, 
establishingthe  arc.  The  copper  electrode  immediately 
changes  its  position,  so  that  the  arc  exists  between  the 
magnetite  and  the  burning  surface.  This  arrangement 
is  required  because  a  chemical  deposit  is  made  upon 
the  burning  surface,  which  might  be  sufficient  at 
times  to  prevent  the  striking  of  the  arc.  With  the 
scheme  above  mentioned  the  striking  surface  is  always 
clean,  and  the  swinging  of  the  copper  electrode  pro- 
duces a  wiping  effect  upon  the  burning  surface,  which 
tends  to  a  great  extent  to  remove  the  chemical  deposit. 
The  arc  is  maintained  at  a  length  of  about  seven-eighths 
of  an  inch,  and  is,  as  before  stated,  the  principal  source 
of  light.  This  lamp  so  far  has  been  designed  for  series 
direct  current  circuits  only,  nothing  having  been  done 
to  adopt  it  for  alternating  currents,  or  for  interior 
multiple  connections.  Whether  the  lamp  will  ever  be 
available  for  inside  lighting  is  a  question,  for  there  is 
a  chemical  dust  given  off  when  in  operation,  and  as  the 
lamps  are  now  constructed,  a  chimney  is  built  up 
through  the  centre  of  the  mechanism  to  carry  this  dust 
oiT  to  the  open  air.  The  lamp,  operating  on  four 
amperes,  gives  practically  the  same  amount  of  light  as 
the  6.6  ampere  direct  current  enclosed  lamp,  but  the 
horizontal  distribution  is  very  much  better  in  the 
former  than  in  the  latter.  Thus  the  lamp  is  extremely 
desirable  for  street  lighting  work,  considering  the  dis- 
tribution only,  and  gives  an  additional  advantage  of 
the  same  amount  of  light  for  a  considerably  lower 
current  consumption.  The  magnetite  arc  is  an  open 
arc  lamp  in  every  sense  of  the  word,  the  long  life  being 
due  to  the  materials  used  as  electrodes,  and  not  to  the 
exclusion  of  air,  to  which  the  long  life  of  the  standard 
enclosed  arc  is  due. 


The  other  type  of  lamp,  known  as  "The  Siemens 
Flaming  Arc",  is  also  of  the  open  type,  but  has  a  life 
of  but  ten  to  fifteen  hours.  The  arc,  however,  must 
be  protected  from  drafts  of  air,  and  therefore  the  globe 
is,  to  a  certain  extent,  more  closed  than  that  required 
by  the  magnetite  lamp.  The  electrodes  are  not  one 
above  the  other  as  in  our  standard  types,  but  are  both 
fed  from  the  top,  coming  together  at  an  angle.  To 
prevent  the  arc  from  mounting  the  electrodes,  a  small 
magnet  is  placed  between  their  tips,  which  tends  not 
only  to  keep  the  arc  from  mounting,  but  in  fact  causes 
it  to  bulge  down  into  the  globe.  The  actual  length  of 
such  an  arc  may  be  anywhere  from  one  and  one-half 
to  two  and  one-halt  inches.  Such  lamps  of  this  type 
as  have  been  seen  in  this  country  and  the  United  States 
are  noticeable  through  the  distinctive  golden  yellow 
color  of  the  light  and  the  intense  brilliancy.  We  un- 
derstand, however,  that  by  means  of  various  chemicals, 
which  can  be  incorporated  into  the  electrodes,  that 
either  a  red  or  a  pure  white  light  can  be  obtained.  Not 
much  data  is  available  at  the  present  time  on  the  actual 
elTiciency  of  this  type  of  lamp,  beyond  the  general 
statement  that  for  the  same  current  consumption  it 
produces  from  four  to  five  times  tiie  amount  of  light 
given  by  an  enclosed  arc.  The  lamps  are  made  for 
direct  current,  and  alternating  current  where  the 
frequency  of  the  latter  circuit  is  sixty  cycles  or  above. 
One  great  advantage  is  that  the  arc  voltage  does  not 
exceed  forty-five,  and  therefore  the  operation  of  two  in 
series  on  one  hundred  and  ten  vtiil  mains  is  entirely 
satisfactory. 
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PRODUCER  GAS  PLANTS. 

By  Lionel  S.  Marks,  S.B.,M.M.E. 
Producer  plants  are  of  two  kinds,  according  as  the 
flow  of  air  through  the  producer  is  caused  by  air  being 
forced  in  from  below  or  a  partial  vacuum  being  created 
above  the  fuel.  The  former  is  called  a  pressure  plant, 
the  latter  a  sjiction  plant. 

PRESSURE  TYPE. 

The  general  arrangement  of  the  pressure  type  of 
producer  gas  plant  is  shown  in  Fig.  i,  in  which  the 
arrows  indicate  the  direction  of  flow  of  the  gas.  A 
small  boiler  supplies  steam  to  the  "blower."  The  gas 
escapes  from  the  producer  at  a  high  temperature  and 
goes  to  an  "economizer,"  where  it  gives  up  much  of 
its  heat,  either  to  fresh  air,  which  is  about  to  be  forced 
through  the  producer,  or  else  to  water,  the  vapor  from 


Fig.  I. — Diagram  of  Pressure-Type  Producer  Plant. 


which  mixes  with  the  air.  The  gas  then  passes  to  the 
"scrubber,"  where  it  meets  a  spray  of  cold  water, 
which  further  cools  it  and  takes  from  it  dust  and  solid 
impurities,  after  which  it  goes  to  the  "  purifier,"  for 
the  extraction  by  chemical  process  of  certain  undesir- 
able components  and  for  the  completion  of  the  removal 
of  solids,  and  thence  to  the  "gas  holder."  If  anth- 
racite coal  or  coke  is  used,  very  little  chemical  purifica- 
tion is  necessary  ;  if  bituminous  coal  is  being  burned, 
the  cleaning  is  somewhat  more  complicated,  as  the  tar 
and  other  troublesome  substances  in  the  gas  have  to 
be  extracted  before  It  can  be  used. 

SUCTION  TYPE. 

The  suction  type  of  gas  producer  plant  can  be  used 
only  when  the  operation  of  the  engine  is  continuous 
for  long  periods.  It  has  considerable  advantage  over 
the  pressure  type  in  compactness,  but  is  rather  trouble- 
some to  start.  The  flow  of  air  and  vapor  through  the 
fuel  in  the  producer  or  generator  (Fig.  2)  is  dependent 
on  the  sucking  action  of  the  engine  each  time  it  takes 
in  a  charge,  so  that  no  boiler  is  needed  to  produce  the 
blast.  The  volume  of  gas  generated  Is  always  equal 
to  the  amount  that  the  engine  uses,  so  that  no  gas 
holder  is  required  between  the  producer  and  the  engine. 
Its  place  being  taken  by  a  small  gas  tank.  To  start 
the  producer  working,  a  small  hand  or  belt-driven 
blower  is  used  ;  and  the  products  of  combustion  are 
sent  past  a  by-pass  valve  directly  to  the  atmosphere 
until  the  escaping  gas  will  burn  steadily.  The  by-pass 
valve  is  then  closed,  and  the  gas  Is  forced  through  the 
scrubber  and  purifier  into  the  gas  tank,  and  the  whole 
apparatus  is  filled  with  gas.  When  good  gas  appears 
at  a  test  cock  near  the  engine,  the  engine  is  put  in 
operation  and  the  blower  is  stopped.  Its  function  being 
performed  thereafter  by  the  engine.  The  hot  gases 
escaping  from  the  generator  go  first  through  an  econo- 
mizer or  vaporizer  (not  shown   in  Fig.  2);  and  the 


steam  formed  there  is  conducted  to  the  under  side  of 
the  grate  of  the  producer,  and  is  sucked  through  with 
the  air. 

Owing  to  the  resistance  offered  by  the  fuel,  scrubber 
and  other  parts  of  the  plant  to  the  passage  of  the  gas, 
its  pressure  on  reaching  the  engine  is  considerably 
below  the  atmospheric  pressure.  This  causes  a  de- 
crease in  the  weight  of  the  charge  taken  to  the  engine, 
and  so  makes  the  power  of  the  engine  less  than  when 
pressure  gas  is  used.  In  order  to  get  the  high  com- 
pression which  is  necessary  to  ensure  ignition  with  a 
weak  gas  supplied  at  low  pressure,  the  clearance  in  the 
engine  using  suction  gas  is  smaller  than  in  other 
engines  using  the  same  cycle.  It  is  not  safe  to  use 
such  an  engine  with  illuminating  gas,  as  the  pressures 
resulting  from  explosion  would  be  excessive.  When 
in  some  cases  illuminating  gas  is  used  to  start  the 
engine,  a  special  device  is  employed  to  exhaust  some 
of  the  charge  during  the  compression  period,  and  so  to 
reduce  the  compression  pressure. 

HEAT  WASTE. 

An  efficient  producer  of  either  the  pressure  or  suc- 
tion type  will  waste  not  more  than  fifteen  to  twenty 
per  cent,  of  the  heat  of  combustion  of  the  coal  in 
converting  it  into  gas — that  is,  the  gas,  on  burning, 
will  give  up  eighty  to  eighty-five  per  cent,  of  the  heat 
of  combustion  of  the  coal.  Its  efiiciency  exceeds  that 
of  a  steam  boiler.  If  the  gas  produced  is  a  weak  one. 
It  is  produced  in  greater  volume,  and  it  has  to  be 
mixed  with  a  much  smaller  volume  of  air  than  is 
required  for  illuminating  gas.  For  example,  ordinary 
coal  gas  must  have  at  least  six  parts  of  air  to  one  of 
gas,  whereas  producer  gas  requires  a  minimum  of  about 
one  and  a-quarter  parts  of  air  to  one  of  gas. 

The  heat  liberated  by  the  combustion  of  a  cubic  foot 
of  each  of  the  gases  discussed  is  as  follows  : 

Natural  gas   900-1 ,000  B.T.U. 

Coal  gas  650-    700  *• 

Water  gas    -   300  " 

Producer  gas   120-    150  " 


Fig.  j.  —  Plvgkam  oi-  Sri  TiON-TvrK  Propicer  Plant. 


POWER  rROPUCTlOX. 

The  power  which  can  be  developed  in  an  engine  does 
not  depend  upon  the  heat  of  combustion  of  a  cubic  foot 
of  the  fuel,  but  on  the  heat  of  combustion  of  a  cubic 
foot  of  the  explosive  mixture.  The  diflference  in  the 
amounts  of  air  necessary  for  combustion  with  the 
dift'erent  gases  makes  the  heats  of  combustion  per 
cubic  foot  of  the  explosive  mixture  much  more  nearly 
equal  than  the  heats  of  combustion  per  cubic  foot  of 
the  fuel.  Thus,  when  mixed  with  just  sufticicnt  air  for 
complete  combustion,  natural  gas,  coal  gas,  and  water 
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gas  will  give  up  about  go  B.T.  U.  per  cubic  foot  of  the 
explosive  mixture,  while  producer  gas  gives  up  about 
65  B.  T.  U.  An  engine  will  consequently  develop 
about  the  same  power  whether  using  natural  gas,  coal 
gas,  or  water  gas  ;  when  using  producer  gas,  on 
the  other  hand,  it  will  develop  considerably  less 
power. 


MARITIME  ELECTRICAL  ASSSOCIATION. 

Further  particulars  have  reached  us  of  the  meeting 
of  the  Halifax  members  of  the  Maritime  Electrical 
Association  held  in  Dalhousie  College  on  the  evening 
of  March  8th.  Mr.  C.  W.  McKee  presided,  and  there 
were  twenty-five  members  present.  Alter  some  dis- 
cussion it  was  unanimously  decided  to  form  a  local 
organization  to  meet  monthly  during  at  least  nine 
months  in  the  year.  A  committee  was  appointed  to 
draft  a  constitution  and  nominate  officers  for  the  next 
meeting.  Mr.  F.  H.  Sexton,  Professor  of  Mining 
Engineering  of  Dalhousie  College,  was  then  introduced 
by  the  chairman  and  delivered  a  lecture  on  "  Electrical 
and  Industrial  Development  at  Niagara  Falls."  The 
lecture  was  illustrated  by  lantern  slides  and  was 
most  interesting  and  instructive  throughout.  At  its 
close  the  lecturer  was  tendered  a  hearty  vote  of 
thanks. 


EXHAUST  STEAM  FOR  HEATING. 

Exhaust  steam  from  the  municipal  power  house  is 
utilized  at  St.  Thomas,  Ont.,  for  heating  the  civic 
buildings,  Mr.  James  A.  Bell,  City  Engineer,  being  re- 
sponsible for  the  introduction  of  the  system.  Writing 
to  the  Electrical  News  Mr.  Bell  says: 

"The  City  of  St.  Thomas  owns  and  operates  the 
electric  street  railway,  the  electric  lighting  plant  and 
the  gas  plant.  The  power  house  for  operating  the 
electric  railway  and  electric  plant  is  situated  about  700 
feet  from  the  city  buildings  and  is  in  connection  with 
the  gas  plant.  On  taking  over  the  electric  light  and 
street  railway,  I  found  that  there  was  a  large  amount 
of  loss  in  the  way  of  exhaust  steam.  I  made  a  proposal 
to  the  Council  to  use  this  in  heating  the  buildings,  the 
city  hall,  free  library,  and  the  large  gas  house  and 
storage  battery  room.  The  city  hall  and  free  library 
had  been  fitted  up  for  hot  water  heating.  I  had  in- 
stalled in  the  power  house  a  heating  boiler  of  a  capacity 
sufficient  to  heat  the  buildings.  This  boiler  is  what  is 
called  the  Wainright  boiler  and  is  filled  with  corrugat- 
ed copper  tubes,  the  steam  passing  through  it,  and  in 
this  way  heating  the  water  in  the  tubes  to  the  same 
heat  as  the  exhaust  steam.  The  water  thus  heated  is 
forced  through  piping  to  the  different  buildings  and  it 
simply  makes  a  circuit.  The  way  we  regulate  the 
amount  of  heat  in  the  buildings  is  to  speed  up  the 
pump.  By  taking  thermometer  readings  on  the  out- 
side, we  are  enabled  to  regulate  the  speed  of  the  pump 
in  accordance  with  the  outside  temperature. 

"The  estimated  cost  of  heating  those  buildings  form- 
erly was  about  $1 ,200  per  year,  and  at  the  present 
time  it  is  done  by  what  was  before  that  time  a  waste 
product.  It  has  worked  very  satisfactorily.  The  only 
inconvenience  caused  at  times  is  that  there  is  too  much 
heat  instead  of  too  little.  The  pipes  are  laid  under 
ground  and  wrapped  so  as  to  prevent  radiation,  and 
enclosed  in  a  tile  which  is  made  water  tight." 


C.  E.  A.  QUESTION  BOX. 

Mr.  A.  A.  Dion,  Editor  of  the  Question  Box  of  the 
Canadian  Electrical  Association,  is  now  receiving 
questions  for  the  1906  Edition,  and  will  shortly  send 
out  circulars  calling  for  answers. 

The  duty  ot  every  member  of  the  Association  is  to 
assist  the  Editor  of  the  Question  Box  as  much  as  pos- 
sible— first,  by  sending  in  questions,  and  secondly,  by 
answering  at  least  some  of  the  questions  submitted. 

Have  YOU  done  your  duty  in  this  respect  ?  If  not, 
there  is  still  an  opportunity  to  make  amends  by  prompt 
action. 

The  Question  Box  must  be  published  early  in  June, 
and  intending  contributors  should  send  in  their  ques- 
tions immediately  so  that  they  may  be  included  in  the 
first  list,  which  will  be  mailed  to  members  this  month. 

The  Editor  deserves  and  expects  your  support  and 
co-operation. 


IRON  CONDUIT. 

Montreal,  April  6tii,  1906. 

Editor  Canadian  Electrical  News  : 

Dear  Sir, — Referring  to  the  remarks  of  "Reader"  in  your  last 
issue,  I  desire  to  add  my  quota  'contra'  to  same.  The  last  point 
in  "Reader's"  remarks  being-  presumably  of  least  interest  to 
your  readers,  can  be  dismissed  first  in  a  few  words.  The  best 
is  not  always  the  cheapest;  but,  even  admitting,  it  logically 
follows  that  if  he  can  underbid  in  conduit  the  same  procedure 
can  apply  to  "skeleton-concealed  "  and  other  forms  of  wiring. 
The  main  point  at  issue  is  not  that  conduit  is  used  all  over  the 
world,  and  not  to  condemn  the  use  of  conduit  in  its  proper  sphere, 
but  is  there  not  too  much  thought  of  it  ?    I  speak  locally. 

The  Underwriters  naturally  reason  that  wires  in  iron  pipe  are 
not  liable  to  cause  fire;  but  if  they  are  perfectly  sure,  why  not 
rebate  insurance  premiums  where  such  is  used  in  residences  of 
ordinary  construction. 

Now,  whilst  admitting  its  use  in  large  office  buildings  and  the 
like  of  fireproof  construction  (where  the  use  of  iron  pipe  is 
practically  compulsory),  where  does  it  come  in  for  the  usual 
type  of  residence?  The  Underwriters  themselves  are  not  boom- 
ing it  for  such  work,  and  yet  architects  have  gone  mad  on  iron 
pipe,  often  putting  a  ground  floor  in  conduit,  whilst  the  balance 
cif  the  house  is  skeleton-concealed.  As  many  house  owners  are 
not  sure  of  their  locations  when  the  house  is  being  built,  they  are 
thus  presented  with  an  exceedingly  "non-tlexible  "  system, 
expensive  to  alter,  and  of  really  no  greater  fire  security  than 
properly  installed  skeleton-concealed  wiring. 

"A  chain  is  no  stronger  than  its  weakest  link,"  and  one  elec- 
trical engineer  remarked  to  the  writer  that  in  his  opinion  when  a 
branch  circuit  was  run  off  in  moulding  from  a  conduit  instal- 
lation, the  whole  should  be  then  classed  as  a  moulding  job,  and 
the  bulk  of  alterations  or  later  additions  in  such  cases  are  gener- 
ally so  made. 

The  representative  of  a  prominent  electrical  house  in  Boston 
(the  mention  of  this  city  should  conjure  feelings  of  respect  in 
"Reader's"  breast)  staled  that  he  heard  the  Underwriters  in  the 
United  States  were  not  by  any  means  a  unit  on  the  question  of 
shoving  iron  conduit  among  beams,  lath,  etc.  Locally  we  have 
aerial  construction,  and  such  a  thing  as  2,000  volts  coming  into 
a  residence  has  (though  rare)  been  known. 

I  have  already  taken  up  too  much  of  your  space  and  must  draw 
these  remarks  to  a  close  by  stating  that  the  writer  was  present 
at  the  meeting  before  referred  to,  and  no  defence  was  made  ex- 
cept by  one  prirty  to  the  remarks  made  by  the  able  engineer, 
(whom  I  am  not  attempting  to  dcfonil,  as  he  is  quite  capable  of 
defending  himself.) 

Yours  truly 

W'm.  n.  Sn.wv. 


The  Alphaduct  Manufacturing  Company,  Limited,  has  been 
granted  incorporation  by  the  Ontario  Legislature  with  head 
office  at  Toronto,  Ont.,  to  carry  on  the  business  of  maiuifactur- 
ing  and  dealing  in  electric  conchiits  and  all  kinds  of  electrical 
supplies.  The  capital  of  the  company  is  $40,000  and  its  directors 
are  Messrs.  F.  B.  Johnston,  C.  W.  Bongard  and  S.  Johnston. 
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INVENTION  *v  DEVELOPMENT 

IN  THE  ELEGTRICfVL  FIELD 


"Juno"  Flame  Arc  Lamp. — The  "Juno"  flame  arc 
lamp  has  recently  been  placed  on  the  market  by  John- 
son &  Phillips,  of  Old  Charlton,  England.  At  present 
it  is  made  in  one  standard  size,  which  is  stated  to  emit 
about  2,300  c.p.  (mean  spherical)  at  a  consumption  of 
450  watts.  Referring  to  Fig.  i,  C,  and  represent 
the  carbons,  which  are  of  a  special  quality,  and  not  of 
the  metal  core  variety.  When  the  lamp  is  to  be  fed  by 
continuous  current,  the  carbons  are  of  different  thick- 
ness, and  in  the  lamp  we  were  shown  at  the  works,  the 
carbons  were  of  a  diameter  of  8  mm.  and  9  mm.  re- 
spectively.    If  fitted  with  these  carbons,   the  lamp, 


which  consumes  from  8  to  10  amperes,  will  burn  from 
10  to  12  hours  before  needing  re-trimming,  but  with 
carbons  of  11  mm.  and  13  mm.  the  hours  of  burning 
are  increased  to  about  20.  When  used  on  an  alternat- 
ing-current circuit,  carbons  of  the  same  thickness  are 
used,  of  course.  The  carbons  are  18  in.  long,  and  are 
clamped  at  the  top  by  the  carbon  holders  HH,  which 
are  fixed  to,  but  insulated  from,  the  cross  slides  SS. 
By  this  arrangement,  if  the  carbon  C,  is  allowed  to 
drop,  will  travel  down  at  the  same  rate.  RR  are  of 
brass  rod,  and  serve  to  guide  the  cross  slide.  The 
carbons  converge  towards  their  lower  ends  as  shown, 
and  pass  through  two  holes  in  the  brass  cup  B.  The 
carbons  slide  down  together  by  gravity  until  the  carbon 
C,  rests  against  the  abutment  A,  which  is  simply  a  bent 
copper  bar  secured  by  the  screw  D  to  the  metal  cup  B. 
This  cup,  which  is  split  to  allow  for  expansion,  is 
fastened  to,  but  insulated  from,  the  brass  plate  E.  Its 
chief  function  is  to  protect  the  flame  arc  from  draughts, 
but  it  also  helps  to  reflect  the  light  downwards.  The 
copper  piece  A  is  provided  for  the  carbon  C,  only,  and 
the  cross  slides,  the  guiding  rods  and  the  holes  in  the 
cup  B  ensure  that  the  second  carbon  C,  moves  in  exact 


step  with  C,.  The  magnetic  flux  to  elongate  the  arc  is 
created  in  the  iron  rods  II,  which  are  wound  with  bare 
copper  wire.  This  wire  is  insulated  from  the  iron  rod 
by  a  layer  of  mica  and  other  insulators.  W  is  a  stout 
wire  of  a  nickel-iron  alloy,  which  also  contains  a  little 
copper.  When  the  lamp  is  not  burning,  the  tension 
of  the  wire  W  keeps  the  striker  F  (whose  fulcrum  is  at 
G)  in  the  position  shown,  and  the  carbon  Cj  is  pressed 
against  the  carbon  C,  by  the  collar  K,  which  is  rigidly 
fixed  to  the  striker.  L  is  a  thumb-screw,  by  means  of 
which  the  tension  of  the  hot  w-ire  W  can  be  adjusted. 
In  order  to  assist  cooling,  the  middle  portion  of  the 
hot  wire  is  flattened  out. 

If  the  lamp  now  be  switched  into  circuit,  current  will 
enter  by  one  of  the  terminals  TT,  and.  after  flowing 
through  the  hot  wire,  the  carbons  and  the  blow  mag- 
nets in  series,  will  leave  by  the  other  terminal.  The 
flexible  connections  (not  shown  in  drawing)  between 
the  various  parts  are  protected  in  the  customary  manner 
by  insulating  beads.  The  hot  wire  heats  up  very  quickly 
and  elongates,  and  the  striker  is  free  to  rotate  in  a 
counter-clockwise  direction  about  G  by  gravitv.  At 
the  same  time  the  collar  K  moves  towards  the  right, 
and  in  doing  so  draws  the  carbon  C,  away  from  C,.  In 
this  way  the  arc  is  struck.  When  the  current  is  switch- 
ed off,  the  hot  wire  cools  down  and  contracts;  the 
striker  is  rotated  in  a  clockwise  direction  against 
gravity  and  the  carbons  are  again  brought  into  contact 
with  one  another,  ready  for  starting  the  arc. 


Bituminous   Gas  Producer. — Many  attempts  have 

been  m.ide  to  construct  a  gas  producer  which  will  use 
bituminous  fuel,  and  make  a  gas  of  high  quality,  free 
from  tar.  It  is  stated  that  the  object  has  been  achieved 
in  the  Simplex  producer,  lately  brought  out  bv  the 
Industrial  Engineering  Company  of  Hyde,  England. 
Some  producers  have  used  bituminous  fuel,  but  the 
gas  made  in  them  has  been  ot  low  quality,  varying  in 
calorific  value  from  100  to  150  B.t.u.;  the  gas  being 
charged  with  tar  when  it  issues  from  the  producer. 
Manufacturers  of  these  producers  claim  to  be  able  to 
eliminate  this  tar,  by  the  use  of  various  devices,  but, 
in  some  cases  at  least,  the  tar  gets  past  the  extractors, 
when  the  engine  is  quickly  brought  to  a  stand-still. 
No  tar-extracting  appliances  are  required  in  the  Sim- 
plex plant,  the  tar  in  the  coal  being  converted  into  a 
permanent  gas  before  it  leaves  the  generator,  and  it  is 
claimed  that  the  gas  produced  can  be  used  for  any 
piu  pose  to  which  town  gas  is  applied.  These  producers 
are  made  in  sizes  from  20  horsepower  upward.  In  the 
larger  sizes,  the  generator  portions  are  made  up  of 
several  units.  The  plant  consists  of  a  generator  fan, 
motor,  washer  and  gas  holder.  No  boiler,  high-pres- 
sure steam  or  storage  gas  holder  is  required,  the  small 
vessel  used  being  of  sufficient  size  to  maintain  a  stcadv 
flow  of  gas  at  uniform  pressure.  .\ssuming  that 
ordinary  slack  can  be  obtained  for  Si. 90  a  ton,  or 
sundried  peat  at  Si  a  ton,  the  fuel  cost  of  the  gas 
would  be  less  than  4  cents  per  thousand  cubic  feet  in  a 
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plant  of  100  horsepower.  This  would  be  increased  to 
7  cents  a  thousand  feet  if  allowances  were  made  to 
cover  labor,  interest  and  depreciation  of  the  plant. 
Taking  the  cost  of  the  gas  produced  at  7  cents  per 
thousand  cubic  feet,  it  is  equivalent  to  buying  town 
gas  at  14  cents  a  thousand  feet,  so  that  the  saving  in 
cost  can  easily  be  ascertained  by  comparison  with  the 
price  at  present  paid  for  town  gas.  In  ordinary 
installations,  up  to  say  100  horsepower,  it  is  stated 
that  the  cost  of  working  gas  will  be  about  one-sixth  to 
one-fourth  that  of  running  with  steam. 


Single-Phase  Induction  Motor. — As  is  well  known, 
at  or  near  half  speed  a  single-phase  induction  motor 
has  considerable  torque.  The  accompanying  illustra- 
tion shows  a  scheme  proposed  by  Mr.  B.  G.  Lamme 
for  bringing  the  rotor  up  to  half  speed  in  order  that 
the  machine  may  then  be  switched  to  the  simple  single- 
phase  connection.  The  main  primary  winding  is 
divided  into  two  groups  of  coils,  which  are  connected 
in  series  in  starting  the  motor  and  in  parallel  for  run- 
ning, the  current  being  reversed  in  one  portion  of  the 
winding.     The   number   of  the  poles   induced  in  the 


Single-Phase  Inolction  Motor. 


primary  member  with  the  two  portions  of  the  windings 
in  series  is  double  the  number  corresponding  to  parallel 
connection  of  the  two  portions  of  the  windings.  The 
number  of  the  poles  produced  by  the  current  in  the 
auxiliary  winding  is  equal  to  the  number  of  poles  due 
to  the  current  in  the  main  winding  when  its  two  por- 
tions are  connected  in  series.  The  usual  "phase- 
splitting"  resistance  is  connected  in  the  auxiliary 
starting  circuit. 

New  Water  Wheel  Governor.  The  National  Water 
Wheel  Governor  Company,  Akron,  Ohio,  have  placed 
on  the  market  a  new  type  of  water-wheel  governor 
entirely  eliminating  pawls,  ratchets,  trips  or  slides  in 
its  construction.  The  manufacturers  claim  that  the 
governor  is  peculiarly  fitted  tor  the  exacting  require- 
ments of  water-wheel  governing.  A  double-ended 
cone  clutch  and  two  outer  friction  cones  are  mounted 
on  the  pulley  shaft.  One  of  these  outer  cones  is  keyed 
to  the  shaft  and  drives  the  other  outer  cone  in  a  reverse 


direction  by  means  of  an  idler  gear.  The  gate  move- 
ment is  thus  effected  by  pressing  the  cone  against  one 
or  the  other  (as  the  case  may  be)  of  the  outer  clutches. 
The  double-ended  cone  is  spur-geared  to  the  master 
gear,  through  which  is  passed  the  gate-moving  shaft. 
Attachment  can  be  made  at  either  end  of  this  shaft  to 
the  gate  shafting.  The  driving  pulley  can  rotate  in 
either  direction  and  can  be  placed  on  either  end  of  its 
shaft.  A  powerful  electromagnet  or  solenoid  plunger 
is  attached  to  a  fulcrumed  lever,  and  this  lever  presses 
the  cone  clutch  one  way  or  the  other  to  effect  the 
movement  of  the  gate.  The  governor  is  thus  electric- 
all  tripped,  giving  practically  an  instantaneous  response, 
as  the  outer  clutches  are  in  constant  rotation.  A  quick 
acting  spring  governor  head  operates  a  small  lever, 
and  this  lever  closes  the  circuit  one  way  or  the  other, 
as  the  case  may  be. 


All-Steel  Insulator  Pin — Frank  MacKean,  of  Chi- 
cago, has  invented  an  all-steel  insulator  pin  which  he 
believes  will  do  away  with  the  annoying  wood  ends, 
segments  and  other  devices  that  have  heretofore  been 
the  adjuncts  of  metal  pins  other  than  the  heavy,  rigid 
cast  and  malleable  ones.  It  is  believed  by  many  that 
the  era  of  the  wooden  pin  is  fast  passing  away,  locust 
becoming  each  year  higher  priced  and  more  difficult  to 
obtain,  while  other  woods  are  not  so  suitable  for  this 
work.  The  imique  feature  of  the  construction  of  the 
MacKean  all-steel  pin  is  that  it  is  composed  of  one 
strip  of  metal  sheet,  which  is  stamped  into  a  pin  with 
perfecily  formed  threads,  a  base  and  a  rounded  stem, 
so  shaped  as  to  make  it  amply  strong  to  carry  the 
strains  of  the  heaviest  line  work.  Ready  adaptation  to 
all  the  dilTerent  forms  of  brackets,  as  well  as  to  the 
numerous  styles  of  special  pins  that  have  come  into 
general  use  with  the  advent  of  high-tension  transinis- 
sion,  will,  Mr.  MacKean  believes,  quickly  make  it  a 
general  favorite  with  the  construction  man,  whether 
he  be  building  a  rural  telephone  line,  a  village  lighting 
sjstem  or  a  40,000-volt  power-transmission  line. 


Direct  Current  Railway  in  Bohemia. — An  interest- 
ing direct-current  electric  railway  which  possesses 
some  features  which  are  radically  different  from 
American  practice  has  recently  been  installed  between 
Tailor  and  Bechin,  in  Bohemia,  by  the  well-known 
electrical  establishment  of  F.  Krizik  of  Prag-Karol- 
inenthal.  The  line  is  24. 24  kilometers  in  length  and 
has  five  stations.  The  system  makes  use  of  direct- 
current  generated  at  1,400  volts  and  distributed  on  the 
three-wire  system,  with  the  rails  for  the  neutral,  and 
700  volts  between  them  and  each  of  the  two  overhead 
conductors.  This  system  of  operation  has  been  sug- 
gested, but  has  never  met  with  favor.  Mr.  I>"rank  |. 
Sprague,  however,  believes  that  the  working  vt)ltago 
of  direct-current  railways  may  be  as  high  as  1,500 
volts  or  more,  with  attendant  advantages.  In  the  Bo- 
hemian railway  under  consideration  we  are  able  to  dis- 
cern a  tendency  in  this  direction.  Of  coiu'se  in  this 
case  only  700-volt  motors  are  used,  which  are  con- 
nected in  parallel  between  the  neutral  and  the  two  out- 
side conductors,  or  in  series  between  the  outside  con- 
ductors, but  still  700  volts  is  a  distinct  rise  in  motor 
voltage  over  the  500  or  550  volts  now  customary  in 
direct-current  railway  practice. 
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ELECTRIC  LIGHTING  AT  EDMONTON. 

Edmonton,  Alberta,  has  recently  completed  a  new 
series  arc  lighting- system,  which  extends  to  all  parts 
of  the  city.  This  replaces  the  system  of  multiple  arc 
lamps  which  had  been  in  use  formerly,  on  the  main 
streets  only.  The  Canadian  Westing-house  Company 
furnished  the  regulators  and  lamps,  which  are  their 
latest  improved  type.  At  the  present  time  53  arc 
lamps  are  in  use  throughout  the  city,  and  plans  have 
passed  the  City  Council  for  the  installation  of  fourteen 
additional  arcs  for  outlying  points. 

A  motor  valve  for  the  regulation  of  the  supply  of 
water  from  the  reservoir  tank  has  also  been  installed. 


Showrooms  and  Warehouse  of  the  Canadian  General 
Electric  Company,  148  Notre  Dame  Street 
East,  Winnipeg. 

This  is  automatically  operated  from  ihe  electric  light 
and  pumping  station. 

The  City  commenced  supplying  day  power  on  Nov- 
ember last,  and  since  then  there  has  been  a  great 
demand  for  power  for  elevators,  and  manufacturing 
purposes,  the  power  being  exceptionally  cheap  owing 
to  the  low  cost  of  fuel. 

Electric  signs  are  also  becoming  quite  fashionable 
in  Edmonton,  and  judging  by  the  way  orders  for  them 
are  coming  in  the  main  thoroughfares  will  soon  be  a 
blaze  of  light  at  night-time. 


WESTERN  SPARKS. 

Electrical  workers  in  Vancouver,  B.C.,  have  asked  for  an 
increase  from  $3  to  $3. 25  and  an  8  hour  day. 

The  Bell  Telephone  Company  are  installing-  a  local  system  at 
Shoal  Lake,  Man.,  and  Mr.  T.W.  Miller  has  been  appointed  local 
agent. 

It  was  recently  announced  by  Mr.  R.H.  Sperling-,  general 
manager  of  the  British  Columbia  Electric  Railway  Company, 
that  an  electric  lighting  service  would  be  installed  in  Ladner, 
B.C.,  by  October  1st. 

Mr.  G.C.  Hinton,  of  the  Hinton  Electric  Company,  of  \  ictoria, 
B.C.,  has  a  proposition  to  supply  electric  light  and  power  for 
Enderby.  He  proposes  that  the  corporation  should  install  the 
plant  and  procure  the  power  from  the  Kamloops  Lumber  Com- 


pany, who  will  take  40  per  cent,  of  the  receipts  thereof  for  so 
doing. 

At  a  meeting  of  the  Electrical  Contractors'  Association  Cf 
Winnipeg  held  on  April  2nd,  the  following  officers  were  elected  : 
President,  Mr.  T.D.  Hudson;  vice-president,  Mr.  H.  H.  Ross; 
secretary,  Mr.  Charles  F.  Mitchell. 

At  a  public  meeting  recently  held  at  Carnduff,  Sask. ,  it  was 
decided  to  organize  a  telephone  company  with  a  capital  of  $10,- 
000.  The  following  were  elected  as  provisional  directors: 
Messrs.  W.T.  Lockhart,  Foulds,  Gordon,  Taylor,  Preston,  and 
Elliott.  It  is  proposed  to  install  a  first  class  plant  at  as  early  a 
date  as  possible. 

The  British  Columbia  Telephone  Company  have  awarded  the 
contract  for  the  construction  of  anew  fireproof  central  exchange 
on  Seymour  street,  \'ancouver,  to  Messrs.  Baynes  &  Horie. 
The  building  will  be  a  three-storey  structure  of  brick  and  stone 
having  a  frontage  of  45  feet.  It  w-ill  be  made  as  fireproof  as 
possible.    The  estimated  cost  is  $45,000. 

Word  comes  from  Vancouver,  B.  C,  that  work  has  been 
commenced  on  the  proposed  power  plant  for  the  Stave  Lake 
Power  Company.  Col.  Tracey  and  Mr.  George  C.  Hinton.  who 
have  charge  of  the  work,  expect  that  the  hydraulic  plant  will  be 
completed  this  3  ear.  The  dam  and  head  works  will  be  of  stone 
and  concrete  and  will  be  of  very  permanent  construction. 

The  Burrard  Power  Company  have  been  granted  a  record  of 
25,000  inches  of  water  from  the  Lillooet  river  and  lake  by  the 
Water  Commissioners  of  New  Westminster,  B.C.  They  purpose 
developing  this  water  power  for  generating  electricity.  They 
will  install  a  plant  capable  of  generating  5.000  horse  power  at 
first  and  increasing  it  to  20,000  h  p.  as  the  demand  grows.  The 
power  house  01  the  company  will  probabK  be  located  at  tide 
water  on  the  Eraser  river  near  Port  Haney.  The  estimated 
cost  of  this  work  is  $500,000. 

General  A.  L.  New,  vice-president  of  the  Pacific  Wireless 
Telegraph  Company  of  Los  .Angeles,  Cal. .  recently  visited 
X'ictoria  B.C.,  in  connection  with  maturing  plans  for  important 
developments  in  the  company's  business  along  the  northwest 
Pacific  coast.  He  stated  that  important  improvements  and  ex- 
tensive works  had  been  decided  upon  in  connection  with  the 
Victoria  station  at  Ross  Bay.  Othe  developments  of  the  British 
Columbia  field  are  being  considered,  of  which  he  hoped  to  make 
more  definite  announcements  later. 

The  250  horse-power  electric  hoist  which  was  built  for  the 
Granby  Smeller  at  Phoenix.  B.C.,  by  the  Jenckes  Machine 
Company,  Limited,  of  Sherbrookc,  Que.,  was  shipped  recently. 
The  fact  that  this  hoist  has  been  built  by  a  Canadian  firm  is 
noteworthy.  The  hoist  has  two  conical  drums,  each  8^  feet 
diameter  at  large  end,  5  feet  diameter  at  small  end  and  5)^  feet 
long,  both  drums  being  capable  of  independent  operation 
through  the  medium  of  powerful  friction  clutches.  The  capacity 
of  the  hoist  is  a  load  of  10,000  pounds  on  either  drum  at  500  feet 
per  minute,  and  the  shipping  weight  in  the  vicinity  of  50,000  pounds. 


Messrs.  Simpson  &  Lewis,  engineers,  Ottawa,  will  superin- 
tend the  erection  of  the  new  power  house  and  dam  at  Parry 
Sound,  Ont. 

The  Toronto  branch  of  the  American  Institute  of  Eleclrica] 
Engineers,  organized  May  2Sth,  1903,  have  issued  a  neat  booklet 
containing  a  list  of  the  members. 

The  Westinghouse  Machine  Company  are  furnishing  a  3,000 
k.w.  steam  turbine  for  the  Grand  Trunk  Railway  for  use  in  con- 
nection with  the  electrical  equipment  of  the  Sarnia  Tunnel. 

As  the  Street  Railway  Company  of  St.  John,  .\.B.,  intend  do- 
ing away  with  the  Carleton  electric  light  station  and  serving 
their  patrons  direct  from  the  city,  a  cable  is  being  stretched 
along  Douglas  avenue  to  carry  out  their  plans. 

The  Westinghouse  Machine  Company  have  begun  a  third  suit 
against  the  .Allis-Chalmers  Company,  in  which  infringement  c»f 
another  West inghouse-Parsons  steam  turbine  jvatent  is  alleged. 
The  bill  was  filed  in  the  Circuit  Coui't  tor  the  District  of  New 
Jersey,  and  the  the  Westinghouse  Company  charge  the  Allis- 
Chalmers  Company  with  infringement  of  patent  No.  7SS.830. 
owned  by  the  Westinghouse  Machine  Company.  This  patent 
covers  the  construction  of  the  rotating  element  of  the  turbine 
as  used  by  the  Westinghouse  Machine  Com|>any  and  the  Allis- 
Chalmcrs  Company.  The  suit  was  filed  on  Wednesday,  .April 
1  ith. 
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Brancli  Office  of  Canadian  Electrical  News, 
38  Alliance  Building.  Montreal. 

April  9th,  1906. 

Considerable  .sympathy  will  be  felt  for  Messrs.  Leonard  and 
McQuaid,  who  composed  the  Electric  Engineering-  Company  on 
Inspector  Street  and  who  have  lately  gone  into  voluntary  liqui- 
dation. It  is  only  one  more  proof  that  the  wiring  contracting 
business  is  rushed  to  death  in  the  city  of  Montreal,  and  even  a 
man  of  ability  cannot  always  keep  on  iiis  feet. 

The  directors  Westmount  municipal  plant  claim  to  have  taken 
87  residential  contracts  for  incandescent  lighting  to  date.  They 
also  state  that  so  as  to  accommodate  customers  from  the  ist  of 
May,  which  is  the  date  when  all  removals  take  place  in  Monti  eal, 
they  hope  to  have  a  temporary  plant  in  operation  to  take  care  of 
new  customers.  It  is  a  fact,  nevertheless,  that  the  Montreal 
Light,  Heat  &  Power  Company  have  booked  many  five-year 
contracts  in  that  district. 

A  few  of  the  new  Siemens  flame  arcs  are  in  evidence  in 
Montreal.  These  burn  two  in  series  on  no  volt  and  consume  a 
pair  of  carbons  in  10  hours.  As  the  cost  of  each  lamp  is  ap- 
proximately $50,  and  the  cost  per  trim  of  carbons  approximately 
12  cents,  it  would  look  as  if  the  high  first  cost  of  carbons  and 
frequent  trimming  would  offset  the  advantages  received  in  the 
shape  of  a  more  powerful  and  yellow-colored  light. 

Mr.  Willson,  of  Messrs.  McDonald  &  Willson,  Toronto,  paid  a 
visit  to  their  Montreal  house  recently.  Mr.  Willson  has  been  in 
Florida  lately  on  account  of  his  health  and  seems  to  have  re- 
gained something  of  his  old  strength. 

COMPLIMENTARY  DINNER. 

A  complimentary  dinner  was  given  to  Mr.  W.  F.  Dean  and 
Mr.  F.  John  Bell  by  the  office  and  warehouse  staff"  of  the 
Canadian  General  Electric  Company,  Montreal,  at  the  Windsor 
Hotel  on  Monday  evening,  April  2nd,  on  the  occasion  of  the 
severing  of  iheir  connection  with  the  company.  Mr.  Dean  goes 
to  New  Haven,  Conn.,  while  Mr.  Bell  has  joined  the  sales 
organization  of  Allis-Chalmers-Bullock,  Limited. 

Those  present  at  the  dinner,  in  addition  to  the  guests  of  honor, 
were  Messrs.  W.  P.  Roper,  W.  H.  Reynolds,  Gordon  Hulbert, 
A.  J.  Montabone,  E.  J.  Lemieux,  John  Dorais,  H.  Etienne, 
E.  Davis,  E.  J.  Ryan,  R.  Robertson,  L.  Girardot  and  M.  Ruben- 
stein. 

The  menu  was  as  follows  : 

Starting  Rheostats. 
Anchovy  Canape.        Celery.        Radishes.  Olives. 

Imperial  Compound. 
Clear  Green  Turtle  hu  Madere. 

Submarine  Cables. 
Filet  of  Flounders,  Marguery. 

50  Megohms. 
Cucumbers.  Fommes  Marquise. 

Economy  Coils. 
\'ol-au-vent  of  Chicken,  Montehello. 

Wireless. 
Larded  Beef  Tenderloin,  Renaissance. 

Cleats  and  Baby  Porcelain  Insulators. 
French  Peas.  Pommes  Gastronome. 

30,000  Volts  Kirsc'h  Punch. 

Kicking  Coil. 
Roast  New  Spring  Lamb,  Mint  Sauce. 
New  Potatoes  Rissolees. 

Mercury. 
Salade  Panachee. 

High  Insulation. 
Charlotte  Windsor.  Orange  Tarte. 

Petits  Fours  Assortis.  Neapolitan  Ice  Cream. 

Running  at  -jo"/^  Below  Surrounding  Air. 

Ground  Detectors. 
Cheese.  Coff'ee.  Fruit.  C-ackers. 

There  were  three  toasts:  "The  King",  proposed  by  Mr.  A.  J. 
Montabone;  "The  President  of  the  United  States,"  by  Mr.  W.  I  I. 
Reynolds,  and  "Our  Guests,"  by  Mr.  W.  P.  Roper.  In  respond- 
ing to  the  latter  toast,  Mr.  Dean  expressed  his  appreciation  of 
the  tribute  paid  to  him  by  his  business  associates,  as  well  as  his 
regret  at  leaving  Canada. 


The  Contract  Department  of  the  Montreal  Light,  Heat  & 
Power  Company  are  badly  advised  in  propounding  contracts  in 
the  suburb  of  Westmount,  which  would  take  a  Philadelphia 
lawyer  to  decipher  the  rate.  The  way  to  meet  competition  of 
the  Westmount  municipal  plant,  which  would  be  most  clearly 
understood  by  the  residents,  would  be  to  take  the  same  base 
rate  as  the  municipal  plant  and  quote  a  straight  discount.  As  a 
matter  of  fact,  the  base  rate  of  the  municipal  plant  is  15  cents 
per  k.w.,  which  tallies  with  the  base  rate  of  the  Montreal  Light, 
Heat  &  Power  Company.  It  should,  therefore,  be  merely  a 
case  of  one  discount  against  the  other  without  the  necessit}'  of 
any  fancy  figuring,  fixed  rates  and  the  like. 


SHEDRICK'S  ELECTRIC  LIGHT  CONTROLLER. 

Mr.  C.  E.  Shedrick,  Sherbrooke,  Que.,  was  on  October  24th, 
1905,  granted  a  patent  for  an  electric  light  controller  which  he 
claims  possesses  several  advantages  and  improvements  over  all 
other  electric  light  controllers  that  have  yet  been  placed  upon 
the  market.     Its  general  construction  is  as  follows  : 

Two  iron  cups,  about  three  inches  in  di;imeter  by  one-half 
inch  deep,  are  mounted  upon  a  shaft.  The  shaft  is  set  in  deli- 
cate jewelled  bearings.  The  cups  are  electrically  divided  by  an 
insulator.  A  few  ounces  of  quick  silver  are  placed  in  each  cup 
and  the  cups  hermetically  sealed.  Extending  from  the  shaft  are 
two  arms,  one  carrying  a  laminated  iron  plunger  which  is  sus- 
pended in  a  strong  magnetic  field,  and  the  other  carrying  a 
balance  weight.  Now,  if  the  balance  weight  is  set  for  a  given 
number  of  lights,  and  more  lights  are  turned  on,  the  magnetic 
field  becomes  stronger,  carrying  the  plunger  down,  while  at  the 
same  time  the  insulator,  which  is  stationary  with  the  cups, 
changes  its  position,  and  in  doing  so  divides  the  bodies  of  quick 


Shedrick's  Electric  Light  Controi,li;r. 
silver,  which  opens  the  circuit.  The  instant  the  circuit  is 
opened  the  magnetic  field  becomes  demagnetized,  and  the 
balance  weight  falls  back,  carrying  the  cups  and  insulator  until 
the  circuit  is  closed  again  by  the  bodies  of  iiiiick  silver  coming 
together;  thus  the  circuit  will  be  oponoil  and  closi  il  until  ihc 
excessive  lights  have  been  turned  olf. 

Some  of  the  advantages  it  is  claimed  to  possess  over  other 
controllers  are  :  The  quicksilver  being  hermetically  sealed  in  the 
cups,  the  instrument  can  be  shipped  or  carried  in  any  position 
without  losing  the  quicksilver.  The  instrument  is  series  con- 
nected; simply  opening  one  line  of  the  circuit  and  connecting  tl  o 
two  ends  to  the  binding  posts  inside  the  instrument. 

No  shunt  coils  to  burn  out.  The  instrument  cannot  possihU' 
be  put  out  of  order  by  tui  iiiiigon  excessive  lights.  The  stronger 
the  current  through  the  series  winding  or  solenoid,  the 
fister  the  circuit  is  opened,  and  at  ten  I  nics  the  number  of  lights 
that  the  balance  is  set  for  there  woukl  scarcely  be  any  current 
passing  owing  to  the  rapid  oscillation  of  the  mercury  cups. 

Mr.  Shedrick  will  be  glad  to  furnish  further  particulars  to 
contral  station  managers  who  may  be  interested. 
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HIGH  SERVICE  TURBO  PUMPING  STATION 
AT  TORONTO. 

The  City  of  Toronto  is  installing-  a  pumping  station 
for  serving  a  high  pressure  fire  system  which  possesses 
several  features  of  unusual  interest.  The  entire  station 
equipment  (contracted  for  by  the  Canadian  Westing- 
house  Company)  is  of  the  turbine  type,  power  being 
furnished  by  steam  turbines  and  the  water  pressure  by 
multiple  stage  turbine  pumps. 

The  service  to  be  rendered  by  this  station  will  be 
similar  in  character  and  extent  to  that  of  the  Philadel- 
phia high  pressure  pumping  station,  now  familiar  to 
the  public  and  which  is  driven  by  gas  engines.  As  is 
the  case  in  Philadelphia,  the  Toronto  service  plant  will 
supply  water  at  a  maximum  pressure  of  300  pounds 
per  square  inch  to  a  high  pressure  piping  net  work, 
covering  the  district  to  be  protected.  Hose  connections 
are  made  direct,  thus  dispensing  entirely  with  the  use 
of  fire-engines  in  the  locality. 

For  the  present  the  new  high  service  equipment  will 


Chart  from  Records  of  High  Prksshre  Pumping  Station. 


comprise  two  turbo  pumping  units  having  a  capacity 
of  5,000,000  gallons  per  24  hours  at  300  pounds 
maximum  head.  It  will  be  installed  at  the  main 
pumping  station,  where  steam  power  is  at  all  times  avail- 
able. This  fact  wasan  important  and  probably  the  pre- 
ponderating one  in  the  decision  ofthe  Citj'toinstall  steam 
driven,  in  place  of  gas  driven  apparatus,  as  the  expense 
of  maintaining  an  individual  steam  plant  under  full 
pressure  would  have  been  prohibitive. 

TURBINES. 

Motive  power  for  each  pumping  unit  is  supplied  by 
an  1,100  h.p.  Westinghouse-Parsons  steam  turbine  of 
the  same  construction  that  has  become  standard  for 
electrical  work.  They  operate  on  dry  saturated  steam 
at  150  pounds  pressure  and  a  moderate  vacuum  of  26 
inches  is  supplied  by  a  condenser  of  the  simple  jet  type. 
As  the  highest  economy  was  not  considered  of 
paramount  importance  in  this  case,  the  simplest  form 
of  condensing  plant  was  adopted.  Independent 
operation  is  assured  by  the  use  of  one  condenser  for 
each  unit.  In  order  to  enable  the  turbines  to  sustain 
full  load  in  case  of  condenser  failure,  a  secondary-  valve 
standard  to  Westinghouse  construction  may  be  used 
which  at  the  same  time  gives  the  unit  an  over-load 


capacity  of  50  per  cent,  or  more  when  running  condens- 
ing at  the  usual  speed.  An  important  feature  in  the 
operation  of  the  plant  will  be  the  speed  control  of  the 
pumps,  which  will,  of  course,  be  necessary  to  secure 
the  desired  variation  in  delivery  pressure  to  meet  the 
exigencies  of  fire  fighting.  This  will  be  done  largely 
by  hand,  and  provision  has  been  made  for  a  30  per 
cent,  variation  in  speed  below  the  normal  speed  of 
1,500  r.p.m.  As  an  auxiliary  feature,  the  governor 
operates  as  an  automatic  safety  stop,  preventing  the 
turbine  unit  from  reaching  a  dangerous  speed  should 
any  part  of  the  regular  governing  mechanism  get  out 
of  order;  this  being  accomplished  by  instantly  shutting 
off  the  steam  supply  to  the  turbine. 

In  the  specifications  drawn  up  by  the  City  Engineer, 
it  was  stipulated  that  either  turbine  or  pump  should  be 
capable  of  disconnection  for  inspection  of  repairs  with- 
out disturbing  the  adjustment  of  the  remaining  halt  of 
the  unit.  This  is  readily  accomplished  by  a  split 
coupling  of  the  flexible  type.  As  both  turbine  and 
pump  each  has  two  bearings,  the  two  parts  of  the  unit 
are  thus  independent. 

PUMPS. 

Although  the  centrifugal  pumps  are  not  particularly 
designed  for  steam  turbine  driving,  yet  in  this  case  the 
design  is  well  adapted  for  direct  connection  to  steam 
turbines.  They  are  of  the  two-stage  turbine  type  as 
developed  by  the  Worthington  Company  and  manu- 
factured by  the  John  McDougall  Caledonian  Iron 
Works,  Limited,  Montreal.  .An  important  and  essenti.<l 
feature  in  the  design  is  the  provision  of  difl^usion  vanes 
by  which  the  water  delivered  by  the  pump  impellers  is 
brought  approximately  to  rest  under  the  static  head  of 
150  pounds  per  stage.  Furthermore,  the  pumps  have 
been  designed  so  that  the  dynamic  forces  acting  in  the 
direction  of  the  shaft  are  approximately  balanced,  thus 
relieving  the  turbine  shaft  from  axial  thrust.  The 
pumps  take  water  axially  at  the  center  under  a  suction 
head  of  10  to  15  ft.,  both  delivering  into  a  horizontal 
24-in.  main  connected  with  the  high  pressure  system. 
In  cases  of  large  fires  and  high  buildings  vs  here  maxi- 
mum pressure  head  is  necessary,  the  two  pressure 
stages  will  be  operated  in  series;  where  lower  pressure 
is  desired,  the  speed  of  the  unit  will  be  reduced  in 
proportion.  In  cases  of  small  fires,  however,  where 
only  moderate  pressures  are  required,  one  pump  stage 
will  be  eliminated  by  a  by-pass  valve  delivering  suction 
water  directly  to  the  succeeding  stage.  These  valves 
will  be  electrically  operated. 

The  complete  pumping  units  are  extremely  compact, 
being  only  about  25  ft.  in  length  over  all  and  set  at  10 
ft.  centers.  This  close  spacing  is  largely  due  to  the 
possibility  of  locating  the  condensing  plant  for  each 
turbine  directly  beneath  it  in  the  foundation. 

OPERATION. 

The  operation  of  a  high  pressure  fire  system  such  as 
is  being  installed  at  Toronto  presents  many  novel 
conditions  not  arising  in  ordinary  power  work.  Prin- 
cipal among  these  is  the  necessity  for  quick  starting, 
and  the  appended  chart,  taken  at  random  from  the 
records  of  the  Philadelphia  high  pressure  pumping 
station,  show  these  characteristics  very  clearly.  The 
chart  records  delivery  pressure  at  the  service  station. 
.Alarm  sounded  at  10:15  p.m.  .\t  10:40  the  pressure 
had  to  be  increased  to  250  pounds  and  maintained  until 
after  mid-night,  when  the  fire  was  completely  conquer- 
ed; a  pressure  of  1  25  pounds  was  then  sufficient  for 
"wetting  down"  the  debris.  The  morning  fire  was  of 
shorter  duration  but  required  full  pressure. 
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i    QUESTIONS  AND  ANSWERS  1 

ooooooooooc>ooooooooocx>oooooooooooooooooo 

GENERAL  RULES  TO  BE  OBSERVED  BY  CORRESPONDENTS: 

1.  All  enquiries  will  be  answered  in  the  order  received,  unless  special  circum- 

staces  warrant  other  action. 

2.  Questions  to  be  answered  in  any  specified  issue  should  be  in  our  hands  by 

the  close  of  the  mo  th  preceding  publication. 

3.  Questions  should  be  confined  to  subjects  of  general  interest.    Those  pertain- 

ing to  the  relative  value  of  different  makes  of  apparatus,  or  which  tor  in- 
telligent treatment  should  be  placed  in  the  hands  of  a  consulting  engineer, 
cannot  be  considered  in  this  department. 


Ques.  No.  I. — Explain  the  difference  between 
delta  and  star  connections  in  dynamos  and  trans- 
formers, and  difference  in  voltage,  with  advan- 
tages one  way  has  over  the  other  in  a  three 
phase  system.  Also  show  where  the  "1.73" 
comes  from  in  calculating  horse-power. 

Ans. — Consider  three  transformers,  the  termin- 
als of  the  first  being  nmxibered  i  and  2;  the  second, 
3  and  4;  and  the  third  5  and  6.  In  the  delta  con- 
nection, terminal  i  is  connected  to  terminal  6, 
terminal  2  is  connected  to  terminal  3,  and  ter- 
minal 4  is  connected  to  terminal  5.  In  the  star 
or  "Y"  connection,  terminals  2,  4  and  6  are 
connected  together,  and  terminals  i,  3,  and  5 
connected  to  the  three  outgoing  lines.  In  the 
delta  connection,  the  tliree  outgoing  lines  are 
connected  to  the  junctions  between  terminals  i 
and  6,  2  andi3,  and  4  and  5.  In  small  plants  the 
delta  connection  is  almost  invariably  used,  inas- 
much as  one  transformer  can  be  disconnected, 
and  still  three  phase  transformation  can  be  made 
with  the  other  two  transformers  with  their 
original  connections.  In  the  case  of  the  star  sys- 
tem, if  one  transformer  is  damaged  this  will  cut 
the  other  two  out  of  service.  However,  in  large 
plants,  where  there  are  a  great  number  of 
groups  of  transformers,  and  the  line  voltage  is 
very  high,  the  star  connection  is  usually  used, 
for  the  damaging  of  one  set  of  transformers  will 
mean  slightly  reduced  capacity  but  not  a  com- 
plete shut  down.  With  the  delta  connection,  the 
full  line  voltage  is  across  each  transformer,  and 
consequently  each  transformer  has  to  be  insu- 
lated for  the  line  potential.  With  the  star  con- 
nection, however,  the  voltage  across  each  trans- 
former is  only  58  per  cent,  of  the  line  voltage, 
and  consequentially  where  very  high  potentials 
are  used,  the  "Y"  connection  allows  a  mechanic- 
ally smaller  transformer  to  be  constructed  as 
less  insulation  is  needed.  The  constant  "1.73" 
is  not  used  in  calculating  horse-power,  but 
rather  in  the  liguring  of  the  ratio  between  the 
current  in  any  one  line  of  a  three  phase  system, 
and  the  total  current  in  the  three  lines.  If  the 
current  in  each  of  the  three  lines  is  the  same, 
then  any  one  line  multiplied  by  1.73  equals  the 
total  current  in  the  three  lines.  The  derivation 
of  this  constant  is  as  follows:  A  three  phase 
delta  connected  machine  practictjlly  con.sists  of 
three  single  phase  windings,  the  current  in  each 
of  these  windings  being  onc-tliird  of  the  total 
current  in  the  machine,  assuming,  of  course,  that 
the  current  in  each  winding  is  the  same.  If  this 
energy  were  transmitted  over  three  distinct 
single  phase  lines,  each  line  would  have  flowing 
in  it  one-third  of  the  total  current,  but  this 
method,  as  you  are  aware,  is  not  the  practice. 
The  ends  of  the  three  single  pha.se  windings  are 
connected,  as  explained  above,  and  one  wire  is 
run  out  from  each  of  these  connections.  Tlurc- 
fore,  each  of  these  wires  will  carry  the 
current  generated  in  one  jjha.se  and  the  cur- 
rent generated  in  the  adjacent  connected 
])hase.  Assume,  for  the  saike  of  arguiiiciit,  that 
the  value  of  the  current  in  each  of  these  i)hascs 
is  equal  to  r.  From  this  it  might  be  iiiii)lic(l 
that  the  sum  of  two  currents  was  etjual  to  two, 


but  this  is  not  the  case,  inasmuch  as  the  angle  of 
the  two  currents  differs  120  degrees.  The  result- 
ant of  these  two  currents,  each  equal  to  one, 
and  120  degrees  apart,  is  equal  to  i".7'3.  Now, 
the  sum  of  the  three  currents  is  equal  to  three, 
while  the  current  in  each  wire  is  equal  to  1.73. 
The  square  of  1.73  is  also  equal  to  3,  and  there- 
fore if  the  current  in  any  one  wire  be  multiplied 
by  the  constant  1.73,  the  product  is  the  total 
current  of  the  system. 


Ques.  No.  2. — I  have  a  small  dynamo,  direct 
current,  40  amperes,  110  volts,  which  gets  hot 
at  the  armature  after  running  about  one  hour, 
and  the  lights  get  dim.  Have  about  70  lights  on 
this  machine,  which  is  of  the  4  pole  type,  equip- 
ped with  carbon  brushes.  Would  you  kindly  tell 
a  subscriber  how  to  remedy  this  trouble? 

Ans. — A  40  ampere,  100  volt  dynamo  should 
be  quite  capable  of  handling  at  least  70  16  candle 
power  lamps,  and  there  should  be  no  occasion  for 
such  a  machine  to  show  a  temperature  rise  of 
more  than  forty  degrees  centigrade,  when  operat- 
ing under  full  load  continuously.  A  rise  of 
forty  degrees  centigrade  is  equivalent  to  a  rise  of 
seventy-two  degrees  Fahrenheit,  and  all  such 
temperatures  axe  taken  above  the  temperature  of 
the  surrounding  air.  It  is  difficult  to  say  what 
is  the  matter  with  the  generator,  without  an 
actual  examination,  but  it  is  quite  possible  that 
the  machine  is  simply  rated  at  more  than  its 
normal  capacity.  Unless  a  person  is  very  ex- 
perienced, it  is  a  difficult  matter  to  estimate  the 
rise  in  temperature  unless  a  thermometer  is  used. 
We  would  suggest  that  you  take  the  temperature 
of  the  windings  on  this  machine  with  a  ther- 
mometer, and  the  temperature  of  the  air,  to  as- 
certain whether  or  not  the  rise  is  greater  than 
that  specified  above.  The  fact  that  the  lamps  get 
dim  after  running  for  some  time  could  be  at- 
tributed to  the  machine  running  at  a  lower  speed 
than  that  for  which  it  is  designed.  Under  such  a 
condition,  the  field  rheostat  could  be  adjusted  to 
give  proper  voltage  when  the  machine  was  cold, 
but  after  a  run  of  some  hours  the  resistance  of 
the  field  would  increase  to  such  an  extent  that 
sujficient  current  could  not  be  forced  through  it 
to  give  full  voltage  at  the  brushes.  We  would 
suggest  that  you  ascertain  the  proper  speed  at 
which  this  generator  should  run,  and  if  same  is 
now  running  below  normal  speed,  change  the  pul- 
ley combination  so  as  to  remedy  this  trouble. 

Ones.  No.  3.— Is  it  absolutely  necessary  in  the 
case  of  a  single  water  wheel,  vertically  set,  that 
the  centre  line  of  the  wheel  shaft  should  coincide 
with  the  centre  line  of  the  horizontal  shaft?  If 
it  were  off  centre,  say  one-eighth  inch,  what 
would  be  the  result? 

Ans. — In  answering  the  above,  wc  would  refer 
our  subscriber  to  question  No.  4  in  our  Februarv, 
1906,  issue,  which  covers  the  operation  of  spur 
gears.  An  installation,  where  the  centre  lines  of 
the  wheel  shaft  and  the  horizontal  shaft  do 
npt  coincide,  shows  a  decided  carelessness 
on  the  part  of^  the  erectinj^  engineer,  for 
bevel  gears  give  sufficient  trouble,  even  when 
l)ro])crly  set,  without  putting  up  the  machinery 
with  one  of  the  .shafts  off  centre.  The  result  of 
such  an  error  in  installation  would  be  that  the 
gears  would  not  run  smootlilv,  and  also  that  the 
life  of  such  a  setting  wotild  be  considerably 
shorter  than  that  expected.  Nothing  serious 
would  result  from  such  a  difference  in  centre  as 
you  mention,  bevond  the  above  ])oiuts  mentioned, 
provided  the  gears  were  large.  Naturally  the  ad- 
ditional wear  which  wonhl  be  experienced  im- 
plies that  there  \.()uld  l)e  considerable  friction  in 
the  gears,  which  friction  would  mean  an  unneces- 
sary loss  of  power. 


92 


THE  CANADIAN  ELECTRICAL  NEWS 


April,  1906 


Structural  Design  of  Towers  for  Electrical  Power=Transmission  Lines 


By  Joseph  Mayer,  M.  Am.  Soc.  C.  E. 

(Continued  from  March  issue) 


The  Foundation. — There  are  two  different  types  of 
foundation   or  such  towers. 

1.  If  the  three  or  four  jjosts  are  not  more  than  5  it. 
apart  at  tlie  base  tlie  foundation  is  frequently  a  cylindri- 
cal or  prismatic  block  of  concrete.  The  posts  may  be 
emibedded  in  the  concrete  or  anchored  to  it  by  means  of 
bolts.  When  the  tower  is  exposed  to  lateral  pressures  the 
upper  part  of  this  block  presses  horizontally  against  the 
earth  on  the  leeward  side,  the  lower  part  on  the  wind- 
ward side.  The  upward  pressure  on  the  base  balancing  the 
weights  is  on  the  leeward  side.  There  is  also  a  shear 
between  the  vertical  sides  of  the  concrete  block  and  the 
earth  ;  this  acts  upwards  on  the  leeward  and  downwards 
on  the  windward  side.  These  three  groups  of  forces  must 
produce  a  moment  equal  to  the  overturning  moment  of 
the  wind  or  other  lateral  force. 

2.  When  the  three  or  four  posts  are  far  apart  a  separate 
mass  of  concrete  is  provided  for  each  post.  These  masses 
are  exposed  to  downward  and  upward  forces  at  small 
angles  against  the  verticaJ.  The  weight  of  the  blocks  and 
the  friction  between  them  and  the  earth  are  the  principal 
opposing  forces.  To  reduce  the  amount  of  concrete  re- 
quired, such  foundations  are  sometimes  built  with  a 
platform  made  of  reinforced  concrete  at  their  base.  The 
weight  of  the  earth  over  this  platform  ( ccwitaincd  in  a 
pyramid  sloping  out  from  the  edges  at  an  angle  ot  45 
degrees  in  all  directions)  is  counted  as  resisting  the  uj)- 
ward  pull  of  the  anchor  bolts  and  a  factor  of  safety  of  2 
is  adequate. 

The  cost  of  the  foundations  is  a  quite  important  i)arl 
of  the  cost  of  the  towers,  their  accurate  calculation  is 
therefore  desirable.  The  second  type  offers  no  special 
difficulty.  For  the  first  type  telegraph  poles  furnisli  llic 
most  reliable  precedent.  It  may  be  safely  assumed  that 
during  the  long  years  they  have  been  in  use  the  depth  to 
which  they  must  be  set  to  make  the  resistance  of  the 
ground  equal  to  their  strength  lias  been  correctly  ascer- 
tained. 

The  safe  strength  of  a  telegraph  pole,  or  tlic  momout  it 
can  safely  resist,  may  be  taken  with  a  lactor  of  5  as 

Trd-' 

in=  1,500, 

32 

where  d  is  the  diameter  of  the  pole  at  place  of  maximum 
moment  in  inches,  and  the  moment  m  is  in  inch-pounds. 
The  usual  practice  in  setting  poles  is  about  as  follows  ; 

Poles  12        ins.  diam.  are  .set  5  ft.  o  ins.  deep. 

Poles  12  1-2  ins.  diam,.  are  set  5  ft.  6  ins.  deep. 

Poles  13        ins.  diami.  are  set  6  ft.  o  ins.  deep. 

Poles  14        ins.  diam.  are  set  6  ft.  6  ins.  deep. 

Poles  16        ins.  diam.   are  set  7  ft.  o  ins.  deep. 


NOTE. — The  diameters  arc  6  ft.  from  l)utt. 
Tlie  largest  bending  moment  to  whicli  the  poles  arc 
exposed  occurs  at  about  1-4  the  depth  of  the  buriec^  portion 
where  the  diameter  is  I-4  in.  more.  From  the  above 
formula  for  the  moment  in  inch-isounds  wliich  a  timber 
pole  can  safely  resist  we  obtain  the  moment  in  U)ot- 
pounds  :  M  =  12.27  ^'^  obtain  for  different  diameters 
at  1-4  the  depth  of  buried  portion  the  following  safe 
nvonuents  in  fo()t-pf)unds,  and  the  nSnal  depllis  li  of  .setting, 
d  M  li 

ins.  ft. -lbs.  ft.  ins. 

12.25  22,550  5  o 

12-75  25,430  5  6 

13.25  28,540  6  o 

14.25  36,030  6  6 

16-25  52,650  7  o 

Concrete  foundations  of  tciwcrs,  as  here  contemplated, 
are  of  larger  dianensions  than  the  buried  part  of  the  tele- 
graph poles,  and  they  must  safely  resi.st  much  greater 
moments.  We  must,  therefore,  ascertain  how  a  change  in 
the  dimensions  will  affect  the  moiiionts  wliich  can  be  re- 
sisted.   The  safe  resistance  of  the  earth  against  the  ovei"- 


turning  of  the  foundation  may  be  sub-divided  into  three 
parts. 

I- — The  moment  of  the  horizontal  lateral  forces  acting 
on  the  vertical  sides  of  the  foundation.  These  forces  per 
square  foot  of  surface  increase  about  in  proportion  to  the 
depth.  The  total  amount,  therefore,  increases  in  propor- 
tion to  the  square  of  the  depth  of  the  foundation  ;  it  also 
increases  in  proportion  to  its  diameter.  The  leverage  of 
the  two  opposite  resultants  of  the  horizontal  forces  in- 
creases as  the  depth  of  the  foundation.  The  moment  of 
these  horizontal  forces  opposing  the  overturning  of  the 
foundation  is  therefore  proportional  to  its  diameter 
to  the  cube  of  the  depth. 

II.  — The  vertical  shears  between  the  foundation  and  the 
earth  or  the  frictions  are  proportional  to  the  horizontal 
pressures  ;  these  latter  are  proportional  to  the  diameter 
and  the  .square  of  the  depth  ;  the  same  applies  therefore  to 
the  former.  The  leverage  with  which  these  frictions  act 
is  proportional  to  the  diameter.  The  moment  of  these 
frictions  which  is  the  product  of  their  £Mnount  into  the 
leverage  is  therefore  proportional  to  the  square  of  the 
depth  and  the  square  of  the  diameter. 

III.  — The  upward  pressure  from  the  base  is  equal  to  tlie 
weight  carried.  When  the  foundation  is  cxposevl  to  over- 
turning forces  this  upward  pressure  acts  on  the  leeward 
side,  its  leverage  is  approximately  proportional  to  the 
diameter.  Tlie  weight  of  the  foundation  is  an  important 
part  of  the  whole  weight  ;  if  it  were  the  whole  weight 
this  last  moment  would  be  proportional  to  the  depth  and 
the  cube  of  the  diameter. 

Tlius,  if  the  diameter  and  depth  of  base  arc  increased  in 
the  same  proportion  the  niomtiit  which  can  be  safely  re- 
sisted increases  approximately  with  the  fourth  iKwcr  ol 
tlie  lineal  dimension  ot  the  loiindation.  The  only  item 
wliich  docs  not  comply  exactly  with  this  ratio  is  the  re 
sisting  moment  of  the  pressure  on  the  base  due  to  weight 
ol  pole  and  wires.  This  item  is  a  small  one  with  iclc- 
grapli  poles  and  will  not  materially  vitiate  the  inference 
here  drawn. 

For  calculating  foundations  with  different  ratio  of  depth 
to  diameter  and  for  square  prisinatic  foundations  a  form- 
ula is  required  giving  their  safe  strength  as  a  function  ol 
diameter  or  side  of  the  styiare  cross  section  and  the  depth. 
It  is  a  safe  assumption  that  a  square  foundation  will  be 
stronger  than  a  round  one  having  as  cross-section  the 
circle  inscribed  in  the  square.  From  the  above-eited  fig- 
ures for  experience  with  telegraph  poles  we  may  reliablv 
concludc  that  in  ordinarily  lirn.  soil  a  round  or  square 
foundation  13  1-4  ins.  in  diameter  and  6  ft.  deep  will  safelv 
withstand  a  bending  moment  of  28,500  ft.-U>s.  The  safe 
resistance  of  soil  of  various  kinds  against  forces  acting 
vertically  is  approxiniately  known.  From  this  the  safe 
resisting  moment  of  the  forces  acting  on  the  l>asc  may  be 
cstimiatcd  and  subtracted  from  the  28,5«i  ft. -lbs.,  and  from 
the  remaining  moment  the  safe  lateral  pressure  i>cr  square 
foot  of  the  earth  on  the  foundation  can  be  obtained. 
This  safe  lateral  pressure  or  safe  passive  earth  pressure 
can  also  be  obtained  from  published  results  of  cxjKri- 
mcnts.  This  latter  method  has  ))een  tried  by  the  writer, 
but  the  results  obtained  differ  so  widely  from  the  actual 
experience  with  telegraph  jjoles  that  they  are  quite  mis- 
leading. 

Concrete  foundations  are  mostly  square  or  rectangular 
prisms  ;  their  size  can  be  calculated  if  the  safe  vertical 
pressure  on  the  ba.se,  the  safe  horizontal  pressure  on  the 
sides,  and  the  safe  coefficient  of  friction  lictwceji  the  sides 
and  the  earth  arc  known.  If  the  safe  coefficient  of  fric 
tion  is  assumed  to  be  1-3,  if  the  safe  pressure  on  the  Iml- 
tom  per  square  foot  is  assumed  to  be  1,160  lbs.  multiplietl 
with  the  depth  ))clow  surface  in  feet,  and  if  the  safe  hon 
/out.il  lateral  pressure  per  .sc>uarc  foot  is  a.ssumrd  to  bv 
1,1  (M>  lbs.  multiplied  by  the  depth  l>clow  surface  in  feel, 
then  calculation  gives  for  a  concrete  loundation  13  1  i  ins 
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,'quaxe  and  6  ft.  deep,  a  safe  strength  to  resist  an  over- 
.urning  moment  of  28,500  ft. -lbs.  Unless  the  present  prac- 
tice of  setting  a  pole  of  this  diameter  6  ft.  deep  is  in  error 
such  a  foundation,  even  if  round  instead  of  square,  will 
resist  a  moment  of  28,500  ft. -lbs.  with  a  factor  of  safety 
of  5.  The  lateral  pressure  on  the  ground  and  the  friction 
due  to  it  are  the  only  important  items  in  the  stability  of 
telegraph  poles.  The  constant  of  1,160  lbs.  for  the  sale 
lateral  pressure  of  the  earth  at  a  depth  of  i  ft.  below 
ground  must  therefore  be  approximsitely  correct.  To  be, 
however,  quite  on  the  safe  side  and  to  allow  for  greater 
variations  in  the  nature  of  the  ground  than  is  usual  with 
telegraph  poles,  it  would  be  better  to  take,  if  but  one 
kind  of  foundation  is  used,  800  lbs.  multiplied  by  the 
depth  in  feet  as  the  safe  lateral  pressure  per  square  foot. 
In  a  power  transmission  line  with  three  or  six  large 
strands  the  greatest  lateral  forces  occur  during  tornadoes 
and  in  warm  weather  ;  on  a  telegra<pli  line  the  greatest 

atcral  forces  occur  with  sleet-covered  wires  when  the 
ground  is  frozen.  From  this  it  follows  that  in  wet 
ground  the  foundations  of  a  telegrajjli  line  are  .strengthened 

jy  frost  when  the  largest  forces  occur,  while  this  is  not 
the  case  with  a  power  transmission  line.  Greater  caution 
in  wet  ground  is  therefore  required  with  the  latter.  In 
setting  telegraph  poles  the  nature  of  the  ground  is  taken 
into  account  in  selecting  the  depth  of  setting,  wli  oh  is 
varied  somewhat  a«ccording  to  it.  In  designing  concrete 
foundations  for  steel  towers  it  is  advisable  to  make  at 
least  two  designs,  one  for  compact  gravel  witli  1,000  lbs. 
unit  pressure  at  unit  depth,  and  another  with  600  lbs. 
where  there  is  a  considerable  depth  of  soft  soil.  The  latter 
foundation  will  be  from  i  ft.  to  i  1-2  ft.  deeper  than  the 
former. 

On  a  subject  which  is  so  variaible  as  the  resistance  of 
the  ground  against  lateral  forces  opinions  of  different  en- 
gineers will  differ  considerably,  but  the  practice  in  setting 
telegraph  poles  has  become  fairly  uniform  ;  it  seems, 
therefore,  most  reasonsible  to  determine  from  this  the 
practice  which  should  be  followed  for  larger  but  similar 
structures.  This  is  certainly  st  better  guide  than  mere 
guessing.  There  arc  special  situations  where  a  foundation 
having  a  buried  platform  at  its  base  is  more  suitable 
than  a  pri.sinatic  bodv  (jf  concrete  ;  this  is  especially  the 
case  where  rock  is  near  the  surface  or  where  soft  ground 
overlies  a  layer  of  gravel. 

Design  of  the  Tower. — If  steel  towers  are  designed 
in  accordance  with  the  sj)ccifications  here  suggested  it  will 
be  found  that  for  three  large  strands  jiyramidal  towers 
consisting  of  four  angle  irons  latticed  on  four  sides,  an- 
chored by  bolts  to  a  square  prism  of  concrete,  are  most 
economical.  For  two  high  tension  lines  a  considerable  dis- 
tance apart,  each  of  three  strands,  two  triangular  bents 
with  their  planes  parallel  to  the  line,  braced  together  by 
struts  and  diagonals,  are  most  suilabk',  and  have  been 
used  on  several  recent  lines. 

Steel  towers  S(j  far  built  for  jjower  transmission  lines 
have  generally  metal  from  1-8  in.  to  1-4  vn.  thick  ;  they 
will,  therefore,  unless  frequently  i)ainte<l,  be  very  .short- 
lived. To  obtain  a  durable  .stnuture  the  steel  must  be 
embedded  in  concrete. 

In  France  and  Italy  towers  have  been  built  of  reinforced 
concrete  in  the  shape  of  octagoiu.l  truncated  pyramids 
with  a  large  conical  hole  running  from  top  to  bottom. 
The  rtinforccment  consists  of  plain  steel  rods,  which  are 
surrounded  by  wire  wrapping.  The  transmission  wiri:s  are 
attached  to  the  shafts  by  .small  brackets.  These  towers 
are  for  moderate  voltage  with  small  insulators.  The 
brackets  are  tliercfore  short  and  the  breaking  of  a  wire 
prodiices  but  little  torsion. 

Fig.  2,  herewith,  shows  a  reinforced  concrete  tower  for 
three  strands  of  350,000  c.  ni .  for  6o,o<xj  volts  and  4(xi-ft. 
spans,  which  was  designecl  for  a  proposed  transmission 
line.  The  d()ul)le-channel  brackets  are  not  directly  connect- 
ed with  the  steel  reinforcement.  The  torsional  strength  of 
the  tower  mainly  depends  on  that  of  tlie  concrete  ;  it  is 
therefore  moderate.  On  this  account  it  was  advisable  to 
sinuc  wiresv  as  shown,  instead  of  in  Kpiilateral  arrange- 
ment.   Further,  to  obtain  a  sale  line  liure  must  be  intro- 
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For  spans  of  660  tt.:  tt.  niinitniiin  clcaraiico:  20  It. 
inaxinuiiil  dcllcftion.  Assiimccl  wiiul  pressure.  Wio  Uis.  at 
cai  ti  insulator,  and  .)0  lbs.  per  vertieal  foot  of  tower;  un- 
eqiLil  pnll,  1,000  lbs.  at  iitu"  w.re  or  (x)7.  lbs  at  eaeh  wire: 
assumed  iee  eoating  J^-in.  Material  tor  iine  tower :  .\11 
metal.  3,040  lbs.    1:3:4:  and  i:,i;6  eonerete,  5.8  eiibio  yards. 
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duced  at  intervals  guyed  towers  to  which  the  wires  are 
firmly  attached  by  means  of  double  insulators.  The 
method  of  guying  is  also  shown  in  the  drawing.  The 
wires  should  be  able  to  slide  easily  at  the  ordinary  tow- 
ers, so  that  these  are  not  exposed  to  much  torsion.  The 
guys  of  the  guyed  towers  must  be  attached  to  the  ends 
of  the  brackets  and  run  in  both  directions  of  the  line,  so 
as  to  relieve  the  towers  of  torsion  and  longitudinal  forces. 
The  guys  are  not  durable  and  must  be  occasionally  re- 
newed. 

These  towers  have  the  following  defects  :  Neither  the 
top  insulator  pin,  nor  the  brackets,  nor  the  base  are  di- 
rectly connected  with  the  steel  reinforcement.  The  steel 
is  arranged  in  an  octagon.  For  any  direction  of  the  over- 
turning forces  a  part  of  the  steel  and  most  of  the  concrete 
is  unfavorably  sitiiated.  The  cross-section  shows  the  po- 
sition of  the  neutral  axis,  assuming  that  the  concrete 
carries  no  tension.  Most  of  the  concrete  is  on  the  tension 
side,  where  it  is  of  no  use.  Octagonal  hollow  towers 
with  reinforcing  rods  are  best  for  moderate  voltages  where 
short  brackets  can  be  used,  and  for  moderate  spans  which 
require  towers  of  not  more  than  40  ft.  height  above 
ground.  Such  small  towers  do  not  require  a  platform 
base  ;  an  enlargement  of  the  diameter  where  the  tower 
is  below  ground  will  give  sufficient  strength  of  founda- 
tion. 

To  make  a  good  connection  of  the  steel  reinforcement 
with  the  top  insulator,  with  the  cross  arm  and  with  the 
platform  base,  if  such  is  required,  the  reinforcement  should 
be  in  the  shape  of  angles  instead  of  rods.  In  this  case 
riveted  connections  can  be  made  and  a  much  greater  tor- 
sional strength  of  the  tower  can  be  secured,  thus  avoiding 
the  use  of  guyed  towers.  To  secure  an  economic  distribu- 
tion of  the  material  to  resist  the  overturning  forces  in 
the  directions  normal  to  and  along  the  line,  the  steel  and 
concrete  should  be  placed  in  the  four  corners  of  a  square 
or  rectpingle.  A  tower  with  four  posts  is  the  logical  con- 
sequence. For  small  towers  this  sub-division  of  the  ma- 
terial is  not  practicable,  since  the  separate  members  must 
have  cousiderriblc  size  to  resist  the  bending  .strain  due  to 
torsion.  For  large  towers  it  is  most  economical  and 
avoids  the  use  of  the  troublesome  core. 

Such  ;>i  tower,  as  designed  for  6fio-ft.  spans,  is  shown  in 
Fig.  3.  It  has  horizontal  struts  at  short  intervals,  but 
no  di.i.uriunls.  Tlic  tnwcr  niav  be  considered  ris  consisting 
of  U\o  bents  normal  to  the  line,  connected  together  bv 
longitudinal  struts.  The  two  Icsrs  of  each  bent  arc  convex 
toward  the  centre  line,  giving  the  tower  a  concave  profile. 
To  avoid  bending  moments  in  the  legs  due  to  wind  pres- 
sure and  the  absence  of  diagonals,  the  polygon  of  the  two 
legs  of  each  bent  mnst  be  so  determined  that  the  legs  in 
each  story,  if  continued,  would  meet  at  the  centre  of  the 
wind  pressure  sibove  that  .storv.  This  will  make  the 
wind  strains  in  the  omitted  diagonals  zero,  and  bending 
strains  in  the  posts  due  to  the  absence  of  diagonals  arc 
avoided.  This  is  not  aecuratelv  but  approximatelv  true, 
since  the  height  of  the  centre  of  wind  pressures  chancres 
to  some  extent,  but  the  bending  moments  in  the  posts  due 
to  wind  pressure  will  be  small.  The  forces  acting  in  the 
direction  of  the  line  arise  partlv  from  wind,  partlv  from 
the  breaking  of  a  wire.  The  position  of  the  centre  of  these 
forces  will  varv  greatly  ;  they  inevitably  produce  bending 
strains  in  the  legs  if  no  diagonr«3s  arc  used.  The  height 
of  the  stories  and  the  dimensions  of  the  legs  must  be  so 
cho.sen  that  these  bending  strains,  together  with  the  other 
strains  occurring  at  the  same  time,  can  be  safely  resisted. 
The  torsion  arising  from  the  breaking  of  p,  wire  at  the 
end  of  the  cross  arm  produces  the  largest  bending  mo- 
ments in  the  legs.  These  are  proportional  to  the  height 
of  the  stories  and  inversely  proportional  to  the  distance 
between  the  legs.  The  stories  mav  therefore  gradually  in- 
crease in  height  toward  the  bottom  where  the  legs  arc 
farther  aiiart. 

A  simiple  design  is  obtained  if  the  tower  is  built  so  that 
the  four  legs  are  in  the  corners  of  squares  thriMigli  its 
whole  height. 

The  concrete  covering  of  the  steel  makes  the  tower  as 
durable  as  a  masonry  structure.    I't  greatly  increases  the 


compressive  strength  of  the  four  posts.  The  concrete  in 
the  posts  shown  takes  4-5  of  the  compression,  the  steel 
1-5.  The  amount  of  steel  required  is  therefore  determined 
by  the  tension  and  bending  strains  in  the  posts.  The 
bending  strains  are  moderate  if  the  stories  are  low,  and 
if  the  wires  are  so  attached  to  the  insulators  that  they 
can  slide  with  small  friction.  The  angle  lacing  on  four 
sides,  which  is  necessary  if  no  concrete  covering  is  used, 
is  replaced  by  light  tie  plates.  The  maximum  tension  in 
the  tower  legs  which  mainly  determines  the  cross-section 
of  their  steel  is  considerably  smaller  than  the  majcimiitn 
compression.  If  the  concrete  covering  were  omitted  the 
posts  would  have  to  be  calculated  by  the  use  of  a  column 
formula  to  resist  the  compression  ;  their  section  would 
have  to  be  much  larger  than  that  of  the  steel  of  the  con- 
crete-covered posts. 

With  steel  towers  the  top  of  the  concrete  block  forming 
the  foundation  should  be  from  6  ins.  to  i  ft.  above 
ground.  With  concrete-covered  towers  the  foundation 
block  can  economically  stop  about  i  1-2  ft.  below 
ground,  without  thcrebv  materially  weakening  the  founda- 
tion. The  greater  weight  of  the  concrete-covered  tower 
adds  materially  to  its  stability  wherever  the  foundation 
block  has  considerable  horizontal  dimensions.  For  the 
size  of  tower  shown  in  Fig.  2  the  cost  is  in  many  situa- 
tions reduced  bv  the  concrete  covering,  since  the  steel 
saved  more  than  balances  the  expense  of  additional  con- 
crete required. 

Reinforced  concrete  towers,  such  as  have  been  built  in 
France,  which  are  of  small  size,  can  be  manufactured  at 
a  suitable  place,  transported  to  the  site  and  erected.  The 
principal  advantage  of  making  thcra  hollow  is  the  ease 
of  transportation  and  erection.  Solid  towers  could  only 
be  transported  bv  rail  and  erected  by  a  heavy  derrick. 
The  larger  sizes  for  which  four-legged  towers  arc  suitable 
require  a  good  road  or  railway  to  transport  them.  Where 
these  arc  not  available  the  towers  mnst  be  built  on  their 
site,  and  then  erected.  The  solid  materials,  the  water  and 
the  plant  for  erection  may  have  to  be  transporter!  over 
considerable  distances  through  the  fields  ;  this  makes  the 
concrete  expensive  and  may  make  the  towers,  under  un- 
favorable circumstances,  more  expensive  than  steel  towers. 

The  proper  general  dimensions  will  vary  with  si7c  and 
number  of  wires,  the  span  used  and  the  amount  of  ice 
which  must  be  allowed  for.  These  towers  arc  not  suit- 
able for  spans  of  less  than  400  ft.  if  only  three  large 
strands  are  to  be  carried.  Wlicrc  a  large  numhcr  of 
strands  or  wires  are  to  be  carried,  requiring  high  and 
strong  towers  for  short  spans,  they  may  be  used  with 
advantage  for  much  shorter  spans.  Wlicrc  but  little  tor- 
sion and  small  forces  acting  in  the  direction  of  the  line 
must  be  provided  for,  they  are  esrpccially  suitable,  since 
the  four  posts  will  then  1>e  exposed  to  but  small  bending 
moments.  The  stories  can  then  be  made  high  and  the 
posts  of  small  cross-section.  To  reduce  the  weight  of  the 
towers  and  to  facilitate  their  transportation  and  handling 
the  prismatic  foundation  may  be  made  with  a  large  oc- 
tagonal hole. 


At  a  meeting:  of  the  shareholders  of  the  Eric  &  Ontario  De- 
velopment Company,  Limited,  recently  held  at  Wolland,  Ont., 
jthe  orsjanization  of  the  company  was  completed  and  steps  taken 
to  begin  work.  The  capital  of  the  company  is  Sqh, ckh>.  The 
ollowing  were  elected  as  directors:  Messrs,  D.  W.  .Mien  and 
S.  H.  Grossman,  of  Buffalo;  A.  Xelson,  of  Toronto;  E.A.C,  Pew, 
Welland;  and  D  Arcy  Scott,  Ottawa. 

The  Maritime  Power  &  Tramway  Company  arc  seeking- 
incorporation  from  the  New  Rr\inswick  l,ejri"«la'ure  to  enable 
tliem  lo  build  an  electric  tramwa\-  from  Moncton,  N.  P.,  tc> 
Amherst,  N.  S.,  to  connect  with  a  system  to  be  constructed  in 
Cumberland  county  by  the  Xova  Scotia  Loifislnture.  The  pro- 
posed capital  stock  is  to  be  $450,000.  The  company  is  incor- 
porated in  Nova  Scotia  under  the  name  of  the  Maritime  Ccval  & 
Railway  Company,  with  a  capital  stock  of  Si.ooo.vxjo.  In 
addition  to  operating  a  tramway  the  cc<mpany  propose  to 
generate  and  sell  electric  power.  The  applicants  are  Senator 
MitohoU,  of  Montreal,  Mr.  David  Mitchell  and  Dr.  C.  A. 
McQueen,  of  Amherst,  and  Mr.  Henry  Hunter,  of  Westchester. 
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ECONOMY  OF  TRANSIT  WITH  HEAVY  LOADS. 

There  seems  to  be  absolutely  no  limit  to  the  development  and 
extension  of  commercial  business  in  the  electrical  field.  So  fre- 
quently are  we  brought  face  to  face  with  some  wonderful  inven- 
tion which  performs  what  appeared  an  impossibility  and  opens 
out  an  entirely  new  field  for  the  use  of  capital  and  labor,  that 
we  have  ceased  to  be  even  surprised,  and  look  constantly  and 
expectantlj'  for  "  the  next." 

Heretofore  from  a  commercial  and  economical  standpoint,  the 
movement  of  heavy  loads  either  for  transit  or  freight  purposes, 
aside  from  railroads  and  boats,  has  not  been  a  success.  While 
the  improvement  in  gasoline  driven  vehicles  has  been  constant 
and  amazing  as  regards  speed,  noise  and  simplicity  of  opera- 
tion, as  a  commercial  venture  they  are  more  costly  than  horses, 
too  liable  to  get  out  of  order  and  require  an  expert  to  operate 
them  successfully.  To  fully  solve  this  problem,  it  is  necessary 
that  the  vehicle  can  be  manipulated  and  controlled  by  an  ordin- 
ary driver,  that  it  be  permanently  reliable  in  operation,  and 
considerably  cheaper  than  horses. 


Front  and  Back  Wheels  and  Motors. 

With  all  present  systems  of  moving  loads,  there  is  a  great  loss 
transmitting  the  power  to  the  wheels,  and  from  150%  to 
20o7„  more  power  is  required  to  start  a  load  than  is  required  to 
afterward  run  it.  This  latter  means  is  an  insuperable  objection 
from  the  standpoint  of  economy  of  power.  The  owners  of  the 
Berg  Four  Motor  Equipment  Patents  claim  to  have  successfully 
solved  this  problem.  It  has  taken  several  years  time  and  the 
expenditure  of  over  $100,000  to  perfect  this  system,  but  their 
claims  appear  to  be  fully  substantiated  by  the  results. 

The  most  valuable  features  of  this  equipment  are,  first,  that 
the  motors  are  built  adjacent  to  and  attached  directly  to  the 
wheel  hubs  of  a  vehicle,  thus  supplying  the  power  direct  and 
making  the  wheels  the  actual  driving  units  ;  and  secondly,  that 
each  wheel,  front  and  back,  are  thus  supplied,  resulting  in  the 
power  being  immediately  under  the  load,  and,  as  it  were,  lifting 
the  load  along  instead  of,  as  with  other  systems,  having  to  push 
the  load  along  from  the  rear. 

Actual  tests  by  leading  electrical  engineers  and  experts  in 
Cleveland  and  Detroit  show  conclusively  that  this  equipment  re- 
quires only  25%  greater  power  to  start  a  load  than  to  keep  it 
moving,  showing  the  great  economy  of  this  system. 

The  Four  Motor  equipment  will  be  generally  used  with  storage 
battery  power,  but  in  exceptional  cases  such  as  where  charging 
plants  are  not  obtainable,  small  gasoline  engines  are  used  to 
generate  the  power  for  the  motors. 

The  Emigration  car  built  for  the  Canadian  Government,  and 
successfully  operating  in  England  and  Scotland,  is  equipped 


These  transit  companies  will  be  formed  at  other  important 
Canadian  centres  as  fast  as  possible,  and  the  type  ot  car  used 
will  be  similar  in  a  large  degree  to  the  illustration  shown  here- 
with. 

The  system  has  been  tested  in  three  large  cities  in  the  United 
States,  with  excellent  results  in  each  case. 

Wh  en  the  transit  company  is  thoroughly  organized,  the  owners 
of  the  patents  will  at  once  license  or  organize  a  strong  manu- 
facturing company  to  construct  both  the  transit  cars  for  the 
various  tr^insit  companies  and  freight  vehicles  of  all  kinds,  stage 
and  hotel  busses,  automobiles,  etc.,  etc.,  fitted  with  their  special 
motor  equipment  to  order  and  for  sale. 

As  an  instance  of  the  success  of  such,  the  large  dray  shown 
herewith  has  been  operating  for  nearly  two  years,  carrying  -j]/^ 


Large  Dray. 

tons  of  stoves  at  each  trip,  which  is  more  than  two  large  lorrie 
loads,  and  taking  three  trips  to  the  lorries'  one,  and  doing  this  at 
the  same  or  slightly  less  cost.  This  means  that  this  dray  is  doing 
the  work  of  four  to  five  teams  at  the  cost  of  one.  The  fact  that 
the  owners  of  the  dray,  a  large  stove  manufacturing  company  in 
Detroit,  so  testify  over  their  own  signatures,  is  an  excellent 
testimonial  of  the  value  of  these  inventions,  and  the  verification 
of  the  claims  made  for  them. 

It  will  be  interesting  to  watch  the  development  of  these 
companies  and  the  demonstrations  of  the  equipment  through  the 
coming  summer  months.  An3-one  requiring  information  regarding 
same  is  referred  to  Mr.  E.C.  Hill,  Room  75,  Confederation  Life 
Building,  Toronto. 


HOOK  TYPE  OF  SWITCH. 

Herewith  is  shown  a  Hook  Type  Switch  manufactured  by  the 
T.  &  H.  Electric  Company,  of  Hamilton,  Ont.  This  switch  has 
been  largely  used  on  the  new  power  transmission  lines  and  we 


Transit  Car. 


with  these  motors,  and  owing  to  the  difficulty  ot  finding  charg- 
ing stations  in  the  small  villages,  is  so  equipped,  with  a  small 
gasoline  engine  to  generate  the  power  for  the  motors. 

A  company  has  been  formed  in  Toronto  to  control  and  develop 
these  patents  in  Canada  and  their  first  local  company  is  now  be- 
ing formed,  in  the  nature  of  a  transit  company,  to  operate  both 
sight-seeing  coaches  and  busses,  giving  regular  routes  and 
service  in  the  city  of  Toronto.  Their  cars  will  seat  thirty  per- 
sons and  will  be  equipped  with  comfortable  spring  upholstered 
leather  seats,  electrically  lighted  and  driven,  with  push  buttons 
at  each  seat  for  passengers'  use,  and  will  be  fitted  with  7  inch 
solid  rubber  tires.  They  will  serve  the  better  sections  and 
districts  of  the  city  where  the  ordinary  street  railway  woukl  not 
be  tolerated. 


Hook  Type  of  Switch. 

understand  has  given  general  satisfaction.  The  switch  is  opened 
from  the  floor  by  means  of  a  pole,  thus  protecting  the  operator. 
It  is  used  as  a  selector  switch  and  for  opening  circuits  on  whit  li 
alterations  or  repairs  are  to  be  made.  Full  particulars  will  be 
sent  to  any  one  mentioning  the  Electrical  News. 


The  St.  Jerome  Power  &  Lighting  Company,  St.  Jerome, 
P.Q.,  have  retained  the  services  of  Mr.  R.  S.  Kelsch,  consulting 
engineer  of  Moi\treal,  in  connection  willi  their  now  power 
development. 
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PERSONAL. 

Mr.  H.  Stafford,  of  Port  Arthur,  Ont.,  has  taken  a  position 
with  tlie  Great  Lakes  Dredg-iiig  Company  as  electrician,  look- 
ing-after  the  lighting  plants,  etc  ,  on  the  dredges  of  the  com- 
pa'  y. 

Mr.  F.  J.  Bell,  who  was  with  the  Canadian  General  Electric 
Company  for  many  years  and  formerly  was  in  business  for  him- 
selfin  Winnipeg,  has  joined  the  Montreal  office  of  AUis-Chalmers- 
Bullock,  L  niited. 

At  a  recent  meeting  of  the  Board  of  Light  Commissioners, 
Brock ville,  Ont.,  Mr.  Robert  Wells  was  appointed  temporarily 
to  the  position  of  chief  engineer  of  the  electric  station  as  suc- 
cessor \o  Mr.  A.  W.  Brown. 

Mr.  Clarence  L.  CoUens,  late  general  manager  of  the  Inter- 
national Acheson  Graphite  Company,  has  been  appointed  super- 
intendent of  the  generating  plant  and  distributing  system  of  the 
Canadian  Niagara  Power  Company. 

Mr.  G.  L.  Stewart,  who  has  been  connected  with  the  Mon- 
treal Electric  Company  for  a  number  of  years,  has  accepted  a 
position  as  electrician  with  Messrs.  Alexander  &  Miller,  Peter- 
boro,  Ont.  Mr.  Stewart  is  an  expert  electric  wireman  and  capa- 
ble of  taking  charge  of  large  contracts. 

At  a  meeting  of  the  Board  of  Directors  of  the  Westinghouse 
Electric  &  Manufacturing  Company,  held  Tuesdaj',  April  loth, 
Mr.  L.  A.  Osborne,  formerly  Third  Vice-President  of  that  com- 
pany, was  elected  Second  Vice-President  to  succeed  Mr.  Frank 
H.  Taylor,  resigned.  Mr.  Taylor,  who  is  also  a  director  o(  the 
company,  will  retain  his  seat  on  the  Board.  Mr.  Osborne  as 
Third  Vice-President  had  the  direction  of  the  engineering  and 
manufacturing  activities  of  the  company.  As  Second  Vice- 
President  he  will  assume  the  direction  ot  the  commercial  activi- 
ties of  the  company,  while  retaining  those  of  the  Engineering 
Department. 


SPARKS.. 

A  by-law  has  been  carried  in  Meaford,  Ont.,  by  a  large  ma- 
jority, to  guarantee  a  loan  to  the  G -orgian  Bay  Milling  &  Power 
Company  for  the  purpose  of  further  developing  a  water  power 
to  supply  electricity. 

A  new  exchange  building  for  the  Nova  Scotia  Telephone 
Company  is  to  be  erected  at  the  corner  of  La  Planche  and 
Victoria  streets,  Amherst,  N.  S. ,  for  the  construction  of  which 
ten.lers  have  l  een  tiken  by  the  manager,  Mr,  J.  H.  Winfield, 
26  Salter  street.  Halifax,  N.  S. 

The  Falls  Power  Company,  Limited,  ol'  Welland,  Ont.,  has 
recently  been  granted  incorporation  to  engage  in  developing 
electric  power,  etc.  The  head  office  of  the  company  isWollaiul, 
Ont.,  and  the  capital  stock  $10,000.  Tiie  charter  members  are 
Messrs.  David  Ross,  B.  J.  McCornii  k,  G.  C.  Brown,  j.  E. 
Cohoe  and  H.  A.  Rose,  jr. 

At  the  annual  meeting  of  the  Havelock  Electric  Light  & 
Power  Company  the  following  officers  were  elected  for  the  t  n- 
suingjear:  President,  Mr.  Wm.  Fairman  ;  vice-president,  Mr. 
Geo.  Young  ;  second  vice-president,  Mr.  Wni.  Webb  ;  mai'iagei. 
Dr.  Holdcroft  ;  secretary,  Mr.  Alex.  Rose.  1  he  financial  out- 
look for  the  company  for  the  future  is  exceedingly  bright. 

Mr.  F.  H.  Thomson,  of  Boston,  Mass.,  has  recently  been 
appointed  assistant  general  manager  of  the  New  Brunswick 
Telephone  Companj',  with  headquarters  at  Fiedericton.  He 
will  have  general  supervision  over  the  company's  lines  and  vvi  I 
attend  to  the  development  of  new  business.  Mr.  Thomas  has 
been  twelve  years  in  the  employment  of  the  New  England  Tele- 
phone Company. 

An  electric  road  to  be  owned,  controlled  and  operated  under 
the  direction  of  the  farmers  and  other  residents  of  East  Kent, 
is  an  oiilei  prize  seeking  a  charter  from  the  Ontario  Legislature 
through  the  inslrumentalily  of  their  repi  esentative,  Mr.  P.  H. 
Bowyer,  .M.P. P.  The  road  is  to  serve  a  large  agricultural  com- 
munity it  present  wii  hout  travelling  and  shipping  facilities.  It 
will  extend  from  the  Erieau  Lighthouse,  through  Ronde.iu  Gov- 
ernment park, to  Morpeth  and  thence  to  Ridgetown.Thamesville, 
Dresden  and  VVallacchurg.  The  provisional  directorate  includes 
Messrs.  B.W.  Wilson  and  Robt.  Hamilton,  of  Ridgetown;  Dr. 
Stewart,  of  Thamesville;  Mr.  D.A.  Gordon,  M.P.,  of  Wallace- 
burg,  and  Mr.  H.  D.  Smith,  of  Chatham. 

The  annual  meeting  of  the  Canadian  Westinghouse  Company 


was  held  at  its  office,  Hamilton,  Ont.,  on  March  27th.  The  an- 
nual report  showed  the  companj'  to  be  in  a  prosperous  condi- 
tion, the  amount  carried  forward  after  paying  a  6  per  cent, 
dividend  being  $232,041.35.  Mr.  George  Westinghouse  was  re- 
elected as  president,  Mr.  Paul  J.  Myler  as  general  manager, 
and  Mr.  John  H.  Kerr  as  secretary. 

An  application  is  to  be  made  to  the  Ontario  Legislature  for  the 
incorporation  of  the  Hamilton,  Gait  and  Guelph  Ra  Iway.  It  is 
proposed  to  construct  and  operate  a  railway  by  means  of  elec- 
tricity or  other  motive  power  from  the  city  of  Hamilton  to  the 
village  of  Elmira,and  passing  through  the  towns  of  Gait,  Preston, 
Berlin  and  Waterloo,  and  also  from  the  city  of  Hamilton  to  the 
towns  of  Elora  and  Fergus  and  passing  through  the  city  of  Guelph. 

The  citizens  of  Innerkip,  Ont.,  at  a  recent  meeting  organized 
the  Innerkip  Rural  Telephone  Company  and  elected  the  follow- 
ing provisional  officers  :  President,  Dr.  J.  D.  Hossack  ;  vice- 
president,  Mr.  James  Montgomery  ;  secretary.  Mr.  George 
Dobson  ;  treasurer,  Mr.  Joseph  Gillespie;  directors,  Messrs.  E. 
M.  Johnston,  A.  N.  Hopson,  J.  W.  Cowirg,  T.  Whiteside  and 
John  Bickell.  It  was  decided  to  issue  stock  to  the  amount  of 
$2,000. 

Mr.  John  Mackay,  liquidator  of  the  Southern  Light  &  Power 
Company,  Limited,  will  receive  tenders  up  to  April  30th  for  the 
purchase  of  the  properties  of  the  company,  which  was  organized 
for  the  purpose  of  developing  electrical  energy  by  hydraulic 
power  at  Erindale,  a  village  situated  about  fifteen  miles  west  of 
Toronto.  The  general  scheme  of  development,  which  has  been 
partly  carried  out,  involved  ihe  building  of  a  dam  across  the 
Credit  River  at  Erindale  and  the  conveyance  of  the  water  by 
means  of  a  concrete-lined  luimel  to  the  power  house.  The  com- 
pany is  at  present  selling  electrical  energy  in  the  villag-es  of 
Streetsville  and  Erindale,  this  being  developed  by  a  temporarj- 
steam  plant  at  the  latter  place.  They  are  also  operating  a 
steam  plant  at  the  Liszt  piano  factor>-  on  Sorauren  avenue,  To- 
ronto. 

A  site  for  the  W.  E.  &  L.  S.  power  house  at  Kingsville,  Ont.. 
has  been  secured.  The  building  will  be  a  one  story  structure, 
115X  136  feet,  and  will  be  constiuctcd  under  the  direction  of 
Messrs.  J.  Har|  or.  of  Philadrlphia,  and  C.  McCauley.  of  Detroit. 
The  power  house,  repair  shop  and  car  bams  will  bo  under  one 
roof.  This  will  bo  the  onlv  power  house  on  the  line  between 
Chatham  and  Windsor,  and  the  plant  to  be  placed  in  it  will  cost 
$1  0,000.  It  is  intended  to  have  the  road-open  between  Kings- 
ville  and  Windsor  by  July  ist.  The  two  750  h  p.  engines  are 
being  built  by  Goldie  &  McCullocli.  of  Gait,  the  electrical  equip- 
ment will  be  furnished  by  the  Canadian  Westinghouse  Company, 
and  the  cars  are  being  made  by  the  Ottawa  Car  Company.  The 
Keystone  Construction  Company,  of  Philadelphia,  have  Ihe 
contract  for  constructing  the  line. 


BARGAINS 


The  following   Second    Hand   Mtchin,*  for 

sa'e  at  prices  that  will  move  them.    They  are 

all  in  siocit  and  can  be  ah'pped  promptly.  No 
reasonable  i  fTer  will  be  refusciV 

THE  STUART  MACHINERY  CO.,  LTD. 

WINNIPEG,  MAN. 

ALTERNATING  MACHINES. 

1  Ssk.w.  Royal  Electric,  125  cycle,  E.  M.  F. 
I  lOo  volts 

1  ,s  It.w  1 2|i  volt  Exciter  complete  and  ring  oil- 
irg  ihronghoiit. 

2  60  k.w.  National,  125  cvcle,  E.  M,  F.  1.100 
volts. 

J  <k  w  us  volt  Exciter,  riog  oiling  and  in 
good  condition. 

I  .JS  k.w.  Thomson-Houston,  cycle,  c.^m- 
pound  wonnd.  i.ioo  volts. 

I  3  k  w  125  volt  Kvciter,  ting  .>iUoK  and  in 
good  c  ndition. 

ARC  LIGHT  MACHINES. 

I  Koval  Electric  9  anip  75  light  aiilonia  ic 
legulaling. 

1  Ko»al  Klectiic  9  .imp.        light  automatic 

regulating. 

2  Koyal  Electric  o  amp.  4,>  light  automatic 
regiilaiiiig 

1  Wcs  crn  Arc  Machines  :o  light,  amp. 

2  Wrston  Arc  Machine...  h  light.  7)4  amp. 
I  Ball  Arc  6  to bght,  7!t  amp. 

DIRECT  CURRENT  GENERATORS. 

1  '  o  k.w.  Edison  Pipol.ir,  shunt  wounci  1  M  H. 
I  IS  volts. 

3  .tok.w.  Edison  Bi|>olar,  shuot  wound,  E.M.F. 
13 J  volts. 
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PUBLICATIONS. 

Attractive  booklets  have  been  issued  by  the  Canadian  West- 
ing-house Company  describing-  their  1906  line  ot  fan  motors  and 
ceiling  type  fans. 

Bulletin  No.  1039,  from  the  electrical  department  of  the  Allis- 
Chalmers  Company  is  a  description  of  the  electrical  power  distri- 
bution and  application  in  the  ship-building  plant  of  the  Fore 
River  Ship  &  Engine  Company  at  Whincy,  Mass. 

The  many  advantages  of  the  diamond  "H"  switches  are  set 
forth  in  a  recent  booklet  recently  received  from  the  Hart  Manu- 
facturing Company,  Hartford,  Conn.  Messrs.  C.  W.  Bongard 
&  Company,  Toronto,  are  agents  for  these  switches. 

There  is  a  tendency  among  merchants  to  give  more  attention 
to  store  lighting.  The  object  of  a  booklet  recently  issued  by  the 
Nernst  Lamp  Company,  of  Pittsburg,  is  to  point  out  the  many 
advantages  possessed  by  the  Nernst  lamp  in  the  way  of  provid- 
ing a  natural  and  pleasing  illumination. 

Printed  literature  was  received  this  month  from  the  R.  E.  T_ 
Pringle  Company,  Montreal,  relating  to  the  De  Vean  patented 
automatic  telephone  apparatus,  Hubbell  full  attachment  plugs. 
Fielding  myulding  receptacles,  Promethens  electric  heating  and 
cooking  apparatus,  and  Adams-Bagnall  arc  lamps. 

The  Westinghouse  Air  Brake  Company  have  reprinted  in 
bulletin  form  the  paper  on  "Air  Brakes  for  Electric  Cars"  re  d 
by  W.  S.  Bartholomew  before  the  New  England  Street  Railway 
Association,  November  23rd,  1905.  The  subject  of  air  brakes  is 
treated  at  considerable  length  and  in  an  able  manner. 

Whittaker  &  Company,  of  London,  Eng.,  and  New  York, have 
published  a  book  entitled  "Single-Phase  Commutator  Motors," 
by  Franklin  Punga,  and  translated  from  the  German  by  R.  F. 
Looser,  A.M.LE.E.  It  contains  eighty-one  illustrations  and  is  a 
very  interesting  and  instructive  work.    The  retail  price  is  4s.  6d. 

The  Bulletin  of  the  Thomas  S.  Clarkson  School  of  Technology, 
Potsdam,  N.Y.,  is  always  interesting,  but  the  issue  for  the  first 
quarter  of  this  year  is  deserving  of  special  mention.    One  of  the 


leading  articles  is  entitled  "Belt  Transmission  of  Power  as  an 
Analogue  of  Electric  Transmission",  by  Byron  B.  Brackett,  A. 
M.,  Ph.D. 

"The  Booster"  is  the  title  of  a  new  monthly  periodical  publish- 
ed by  the  Curtis  Advertising  Company,  of  Detroit,  Mich.,  in  co- 
operation with  the  Co-Operative  Electrical  Development  Associ- 
ation, of  Cleveland.  "The  Booster"  is  intended  to  help  the 
Central  station  manager  to  get  more  business  by  suggesting  new 
ideas  to  him.  It  will  also  give  the  experiences  of  Central  station 
men  who  have  tried  certain  methods. 

The  Weather  Bureau  of  the  U.  S.  Department  of  Agriculture 
have  published  a  pamphlet  entitled  "Recent  Practice  in  the 
Erection  of  Lightning  Conductors",  by  Alfred  J.  Henry,  Pro- 
fessor of  Meteorology.  It  contains  also  the  report  of  the 
Lightning  Research  Committee  of  Great  Britain  and  an  appendix 
setting  out  the  latest  practice  in  Holland,  Hungary  and 
Germany. 

Under  the  title,  "Hydroelectric  Plants  of  United  States, 
Canada  and  Mexico",  Arthur  W.  Clapp,  E. E. ,Monadnock  Block, 
Chicago,  will  shortly  publish  one  of  the  most  exhaustive  treat- 
ments of  this  branch  of  the  electrical  industry  that  has  been 
published  for  some  time.  Every  plant  of  over  500  horse  power 
capacity  in  the  countries  covered  will,  we  understand,  be  de- 
scribed. The  work  will  be  in  two  or  more  volumes  of  500  pages 
each.  A  description  of  each  plant  will  give  the  following  details: 
Hydroelectric  features,  construction  of  dam  and  power  house 
and  detail  of  electric  and  switchboard  equipment  and  pole  line, 
each  article  consisting  of  from  3,000  to  5,000  words.  This  work 
to  the  extent  of  2,500  copies  is  to  have  a  free  distribution  among 
the  electrical  engineers  in  charge  of  the  plants  described  and  to 
those  parties  who  contemplate  the  erection  of  hydroelectric  plants. 


The  Marconi  Wireless  Telegraph  Company  have  ordered 
from  the  Robb  Engineering  Company  two  150  horse  power 
Robb.  Mumford  boilers  for  their  station  at  Glace  Bay,  C.  B. 


A  FINE  STEAM  PLANT 


"  /  will  say  without  qualification  that  it  is 
as  fine  a  boiler  and  engine  plant  as  I  haue  euer 
had  the  pleasure  of  seeing  for  its  size.  The 
engine  was  working  without  heating  and  abso- 
lutely without  any  noise.  I  wish  to  congratu- 
late you  on  your  success  in  building  this  class 
of  engine  and  hope  that  we  may  haue  pleasure 
in  dealing  with  you  again  " 

The  above  refers  to  a  350  horse  power  Robb- Armstrong: 
Corliss  engine  and  two  175  horse  power  Robb-Mumford 
boilers  installed  by  us. 

ROBB  ENGINEERING  CO.,  Ltd. 

AMHER.ST.  N.S. 


a        tuvA  (  WILLIAM  McKAY.  320  Osslngton  Avenue.  Toronto. 
AGENTS  1  WATSON  JACK  &  COMPANY,  Boll  Telophtone  BIdtf..  M 
nwkii  •  W  (  J       PORTER,  355  Carlton  St.,  Winnipeg. 
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POPULAR  BOOKS  for 

PRACTICAL  ELECTRICIANS 

ELECT R.ICAL  INSTRUMENTS  and 
TESTING.  A  book  dealing  with  all 
kinds  of  modern  electrical  Instruments, 
wltK  a  complete  chapter  on  testing  with 
a  voltmeter. 

Cloth  1.00 
Limp    lathr  $2.00 

ELECTRICITY.  The  study  of,  and  its 
laws,  comprising  Ohms  law,  galvanism, 
magnetism,  induction,  principles  of  dyna- 
mos and  motors,  wirine"  with  explana- 
tions of  simple  mathematics.  By  N.  H. 
Schneider.  With  55  original  illustrations 
and  6  tables.  25c. 

DRY  BATTERIES,  a  practical  hand- 
book on  designing,  filling  and  finishing  of 
dry  batteries,  for  automobile,  gas  engine, 
medical  and  coil  work,  electric  bells, 
alarms,  telephones.  Fully  illustrated  with 
30  original  drawings.  25c. 

ELECTRICAL  CIRCUITS  AND  DIAGRAMS. 

Beng  a  selection  of  original  up-to-date 
and  practical  diagrams  for  installing  an- 
nunciators, bells,  electric  gas  lighting, 
telephones,  electric  power,  light  and  wir- 
ing circuits,  induction  coils,  dynamos- 
and  motors.     Cloth  50c. 

ELECTRIC  BELLS  AND  ALARMS,  How 

to  install  them.  Including  batteries,  wir- 
ing, circuits,  bells,  burglar  alarms,  high 
and  low  water  alarms,  fire  alarms,  ther- 
mostats.  With  56  original  diagrams.  25c. 

SPON  &  CHAMBERLAIN, 

123  C.E.  LibertyStreet,  NEW  YORK,  U.S.A. 


Canadian  MM  Mica 


KENT  BROTHERS 

KINGSTON,    ONT.,  CANADA 

Miners,  Exporters  and  Wholesale  Dealers. 
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SPARKS. 

The  work  on  the  new  power  dam  being  constructed  at  Fort 
Francis,  Ont.,  is  progressing  rapidly. 

The  Canadian  Westinghouse  Company  were  the  successful 
bidders  for  electrical  apparatus  required  by  the  Provincial  Light, 
Heat  and  Power  Company,  of  Montreal,  under  the  specifications 
of  Mr.  R.  L.  Kelsch,  consulting  engineer,  of  Montreal.  The 
contract  for  generators,  exciters  and  transformers  amounts  to 
approximately  $175,000. 

Legislation  has  been  granted  incorporating  the  Yucatan 
Power  Company,  to  carry  on  the  business  of  an  electric  light, 
heat  and  power  company  in  all  its  branches.  The  capital  stock 
of  the  company  is  $1,000,000  and  headquarters  will  be  at  Mon- 


treal, Que.  The  promoters  are  Messrs.  J.  S.  Lovell,  W.  Bain, 
R.  Gowans,  E.  W.  McXeill  and  others,  all  of  Toronto. 

PITMAN'S    WATER.  WHEELS 

Highest  Efficiency 

Constructed  specially 
lo  sail  the  conditions 
unaer    which  they 

work- 
My  prices  will  be 
found  lower  than  any 
other  firstclass  manu- 
facturer. State  your 
requirements. 

PERCY  PITMAN 

Bosbviry,  Ledbviry,  ENGLAND 


Quick  Repairs 


ON 


Dynamos  and  Motors 

Arc  Lamps  and  Transformers 

ELECTRICAL  REPAIR  &  SUPPLY  CO. 


SHERBKOOKE.  QUE. 


"CALVADUCT"AND"LORICATED 
CONDUITS 

FOR  INTERIOR  CONSTRUCTION 

Conduits  Company  Limited 

Sole  Manufacturers  under  Canadian  and 
U.  S.  Letters  Patent. 


TORONTO 


CANADA 


J) 


CLARKSON  SCHOOL  OF  TECHNOLOGY 

Thomas  S.  Clarkson  Memorial,  Potsdam,  N.V. 

Organized  under  charter  of  the  University  of  the  State  of  Kew  York, 
courses  leading  to  degrees  of  Bachelor  of  Science  in  Chemi- 
cal, Civi',  Electrical  and  Mechanical  Engineering,  comprisinf^ 
four  years  of  thorough  training  and  rcaidenl  college  work  in 
theor}'  and  practise  of  engineering.  Copies  of  Clarkson 
Bulletin,  published  quarterly,  mailed  on  application.  Health- 
ful climate.    Tuition  and  living  expenses  moderate. 

WM.  S.  ALDRICH.  Director. 


THE  TELEPHONE  I 

Is  a  Companion,  Friend  and  Servant 

Combined. 
Invaluable    for    convenience   in  the 
household. 

LONC  DISTANCE  TELEPHONE  SERVICE 


has  no  equal  for  the  facility  it  aflbrds  in 
business  life. 

Full  particulars  as  to  rates  and  service  al  the 
nearest  office  of  the 


BELL  TELEPIONE  mm  OF  GHIIflOfl 


^Sf=l=T=i=T=i=T=l=T=Iir,jrr=l=T=I=TTjr^ 


Ploase  niention  tliis  paper  wlicn  correspondiPi 
with  advertisers. 


Don't  Experiment,  Use  the  "BEST".  Made  irv  Ca^nacda. 


They  Always  Give  Satisfaction 

No.  6  Size— 2  i/a  x  6  Inchea  -  No.  7  Size    3  x  7 


Berlirv  Electrica^l  Mfg.  Co.  BERLIN.  CAN. 
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Electrical  Machinery 


Having-  in  contemplation  certain  im- 
provements during  the  summer  of 
1906,  to  increase  the  capacity  of  our 
plant,  the  following-  Generators  may 
be  available  for  sale,  provided  suit- 
able offers  can  be  obtained. 

One  60  K.  W.  Staney  2   Phase  Inductor, 
133  Cycle 

One  360  K.  W.  Stanley  2  Phase  Inductor, 
133  Cycle. 

Condition,  practically  as  new. 

Correspondence  is  invited. 

Address 

.    .    The    .  . 

SlierbrooKe  Power,  Light  &  Heat  Co. 

Sherbrooke,  Que. 


STEARNS 

BILLING  VISIBLE 

TYPEWRITER 


Manifold-Gauze  Carbon  Paper 
Royal   Paragon  Typewriter 
Ribbons 

Cantype  l^aml  Duplicators 
Stencil  Paper  and  Inks 


119  St.  Francois 
Xavter  Street, 

MONTREAL 


68  Victoria 
Street, 

TORONTO 


Sli6dricrs  N6W  Electric  LlQUt;  Controllers 

High  Grade  Electrical  Measuring  Instruments. 

General  Sales  Agent  for 
Whitney  Electrical  Instrument  Co.  for  Canada. 

 C.  E.  SHEDRICK,     ■    SHERBROOKE,  QUE. 

"The  Electric  Acc\im\iIaLtor " 

The  Ony  Storage  Battery  Paper 
No.  1.  Vol  1.  January.  1906 
Send  Stamp  for  Particulars  and  Advertising  Rates 

8  St.  Ann's  Road,  Wandsworth,  S.  W.  London,  Cng. 

TELEPHONES 


We  manufacture  TELEPHONES  for  al/  binds  of  service 
Central,  Exchange,  Factory,  Warehouse,  etc.  Our 

DESK  TELEPHONE 

as  illustrated  is  a  handsome  instrument.  Perfect  in 
construction  and  design,  with  no  exposed  contacts  or 
wiies,  and  has  many  other  points  of  advantage. 

Fully  guaranteed  and  sold  on  merit. 

Send  for  our  new  Telephone  Catalogue. 

John  Starr,  Son  &  Co.,  Limited 


p.  O.  Box  448 


HALIFAX,  N.  S. 


Please  mention  Canadian  Electrical  News  when 
corresponding  with  advertisers 


Second  Edition,  Rrvised  and  Enlarged 


Price  $r.oo,  Postage  Prepaid 
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The  How  and  Why  of  Electricity" 

By  Charles  Tripler  Child 


\yi/HILE  the  added  matter  has  brought  the  volume  up  to  date  in  every  phase  of  this  study,  the  original  text,  as  prepared  by  its 
brilliant  author,  remains  to  entrance  the  reader.  New  illustrations  have  been  made  where  it  was  deemed  possible  to  further 
illuminate  the  explanatory  matter.  The  book  contains  no  mathematics.  The  phenomena  of  electricity  are  treated  in  splendidly 
arranged  word  pictures,  and  the  engineer,  the  student  and  the  non-technical  reader,  alike,  may  be  benefitted  and  entertained  by  this 
book. 


THE  HOW  AND  WHY 
OF  ELECTRICITYs^ 

BvCHARLES  TRIPLERCfflLD 


CONTENTS. 

CHAPTER 
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I   The  Electric  Current 
II   The  Electric  Battery 
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Send  us  your  order  lo-day 


"The  descriptions  are  helped  out  witli  cuts  and 
diagrams  that  really  explain.  We  know  noth- 
ing that  gives  so  much  help  on  a  difficult  and 
complex  matter  in  so  short  a  space." — New 
York  Sun. 

"We  can  unhesitatingly  recommend  this  book 
to  all  non-technical  readers,  who  de.sire  a  simple 
and  yet  correct  account  of  the  different  features 
of  modern  electrical  development."  —  Street 
Riilway  Journal,  New  York, 

"Is  admirahly  adapted  to  instruct  the  non- 
technical reader  who  is  interested  in  tliat  sub- 
ject. *  *  *  Mr.  Child  enjoyed  a  high  reputa- 
tion f,>r  the  clearness  and  intelligibility  of  his 
writing,  and  the  volume  in  question  exhibits 
these  qualities."— New  York  Tribune. 

"  In  spile  of  the  great  mass  of  electrical 
literature  already  exhisting.  it  is  one  of  the  first 
good  books  of  its  kind.  *  »  *  n  „in  find  a 
large  circle  of  readers  on  its  evident  merits".— 
Eugiueering  News,  New  York. 


THE  C.  H.  MORTIMER  PUBLISHING  COMPANY 


Uranch  OriTCi  s  . 
38  Alliance  lliiildiiif;,  Montreal 
710-731  Union  Hank  Huilding,  Winnipeg 
Suite  37.  Davis  Chambers,  Vancouver,  I!.  C. 


Head  Office:  Confederation  Life  Building 

TORONTO,  CANADA 
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 CHARLES  BRANDEIS  

A.  M.  Can.  Soc  C.  E.,  A.  M.  Amer.  Inst.  E.  E. 
Mem.  Amer.  Electro-Chemical  Soc,  Etc. 

CONSULTING  ENGINEER 
Estimates,  Plans  and  Supervision  of  Hydraulic 
and  Steam,  Electric  I<ight,  Power  and  Railroad 
Plants,  Specifications,  Reports,  Switchboard 
Designs,  Complete  Factory  Installations,  Elec- 
tric Equipment  of  Mines  and  Electro-Chemical 
Plants. 

IvOng  Distance  Telephone  Main  3256. 
Cable  Address  :  Brandeis-Montreal. 

W.  U.  Code,  Univ-Edition. 
61-63  Guardian  Building  MONTREAL 


K.  L  AITKEN 

Consulting  Electrical  Engineer 

TORONTO.  ONT. 


•64  Bay  Street 


Long  Distance  Phones 

Office  -  Main  1482 
Residence  -  North  2239 


J  NO.  S,  FIELDING.  C.  E. 

WATER  POWERS  AND  DAMS 


Room  2,  15  Toronto  Street 


TORONTO 


Edward  B.  Merrill 

B.  A.,  1?.  A.  Sc. 
A.  M.  Can.  Soc.  C.  E.,  Associate  A.  I.  E  E. 

CONSULTING  ENGINEER 

Power  Developments  and  Transmission. 
Electric  Lighting.    Electric  Railways. 
Municipal  Engineering.  Industrial  Plants 

Reports,  Valuations,  Etc. 
16  King  St.  W.  .  TORONTO 

Main  4718  ;  North  2569— Long  Distance 


Rode]:*ick  «X.  P£i.x>ke 

A.  M.  Can.  Soc.  C.E.    A.  M.  Amer.  Inst.  E.K. 

CONSULTING    ELECTRICAL  ENGINEER 

Electrical  Power  and  Lighting  Systems. 
Long  Distance  Power  Transmis.sions. 
Reports— Tests— Valuating. 

52-53  Janes  Building   -    TORONTO,  CAN. 

Cable  Address  "Rodparke"  (  W  V.  Code.) 
Long  Distance  Telephones — Office  and  Residence 


R  S.  KELSC.H, 

C0NSULTINC3ENGINEER 

Steam,  Hydraulic,  Electric. 
Reports,  Estimates,  Arbitrations. 
NEW  YORK  LIFE  BLDG.,  MONTREAL 

Woodrriari  Brothers 

HaLmilton.  Ont. 

CEDAR  POLES 

Bovjglvt  arvd  Sold 
LARGE  -  STOCK  -  ALWAYS  -  ON  •  HAND 


GUY  M.  GEST 

ENGINEER  AND  CONTRACTOR 

Expert  Electric  Subway  Builder 
New  York  Life  Bldg.  -  MONTREAL 

Plews  &  Trimingham 
CONSULTING  ENGINEERS 

40  Hospital  and22  St.JohnSts  ,  Montreal 

Plans.  Specification?,  Supervision, 

Tests,  Reports,  .\rbitrations. 


P.  E.  MARCHAND  &  GO. 

Klectrical  Contractors 

Telephone  801 
128  12  Spark  St  OTTAWA.  0.\T. 


TENDERS  WANTED 


A  Weekly  Journal  of  adv'ance  infoniii 

don  and  public  works. 
The    recognized   medium  few  aaveriisc- 
ments  lor  Tenders. 


mm 


WESTON  m 


Main  Office  and  Worfis,  Wauerly  Park,  NEWARK,  N.J..  U  S.A. 

New  York  Office  :  74  Cortiandt  Street. 

LondonBranch  ;  .\udrev  House.  Ely  Place,  Holborn. 

Paris  Branch  ;  E.  K.  Cadiot,  12  Rue  St.  Georges, 
ierlin  :  European  Weston  Electrical  Instrument  Co.,  Ritterstrasse  No.  88. 

WESTON  STANDARD  PORTABLE 
Direct-Readino- 
VOLTxMETERS,  MILLIVOLTMETERS, 
VOLTAMMETERS,  AMMETERS. 
MILAMMETERS,  GROUND  DETECTORS 

AND  CIRCUIT  TESTERS, 
OHMMETERS,  PORTABLE  GALVANOMETERS 


Tn»-t„-  D„^,Ki.  ^-,1  Our  Portable  Instruments  are  recognized  as  THE  ST.^NDARD  the  world  over 
Weston  Portable  Galvano.  o..r  STATION  AMMETERS  and  VOLTMETERS  are  um.irpi««J  in  point 
meter— tor  Bridge  work.         of  extreme  accuracy  and  lowest  consumption  of  metev 


THE  CANADIAN  HAND-BOOK 
OF  STEAM  AND  ELECTRICITY 


BY  WILLIAM  THOMPSON 


170  Pages,  Illustrated 


In  Strong;  Clolh  Binding 


I  HE  preparatory  chapters  are  devoted  to  a  concise  explanation  ol 
tlie  foundation  principles  of  Matlienialics,  a  knowledjje  of  which 
is  absolutely  necessary  to  the  study  of  Electricity  and  Kngineering. 
In  the  succeeding  chapters  the  student  is  led  bv  gradual  stages  to  a 
more  complete  acquaintance  with  tliese  subjects,  and  is  equipped  with 
knowledge  to  enable  him  to  pursue  his  researches  to  any  further  ex- 
lent. 

FRIGE  50  CEISTTS 

TII6  G.  H.  Mortimer  PuDlisliino  Gonipaiiy.  ot  Toronto.  Limited 

TORONTO.    MONTREAL.    WINNIPEG.  VANCOUVER 

Send  for  Table  of  Contents 


THE  19Qfe  EDITION  NOW  READY 

S5ANDARD  WIRING 

POR  ELECTRIC  LIGHT  AND  POWER 
ADOPTED 

By  the   Fire   Underwriters  ot  the   United  States. 

By  Cornell  University,  Stanford  University  and  other  Technical  Collet^es  and  Schools. 

By  over  109,500  Electrical  Ent;^incers,  Central  Station  Managers  and  Wiremen. 

BECAUSE 

It  is  the  only  book  on  Wirino;  and  Construction  kept  strictly  up  to  d.ate. 
It  contains  all  the  necessary  Tables,  Rules,  Formulas  and  Illustrations. 
It  settles  disputes,  and  it  referred  to  before  wirinj^  will  prevent  disputes. 

Flexible  Lea-tKer  Cover,  Pocket  Size,  Retail  Price 


SI.OO  Each 


Address  orders  to  Canadian  Electrical  News,  Toronto,  Can. 
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SPARKS. 

A  new  commercial  venture  in  Port  Arthur,  Ont,  is  the  electri- 
cal supply  business  of  Messrs.  Anderson  &  Anderson,  who  have 
just  opened  in  the  Chausse  block,  Cumberland  street.  The  firm 
will  make  a  specialty  of  wiring  buildings  and  will  handle 
everything  pertaining  to  the  electrical  trade.  The  senior 
member  of  the  firm,  Mr.  C.  E.  Anderson,  has  had  a  wide 
experience  in  electric  work.  He  mastered  his  profession  in 
Sweden,  a  country  whose  electricians  are  noted  for  their 
thoroughness,  and  has  subsequently  been  engaged  in  Hamburg, 
Melbourne,  Australia,  and  Sydney,  C.B.,  coming  to  Port  Arthur 
a  few  months  ago. 


FUSE  WIRE 

BATTERY  ZINCS 
BATTERY  COPPERS 
WIRE  SOLDER 

THE  CANADA  METAL  CO. 

WILLIAM  ST.,     -     TORONTO,  ONT. 

Phone   M  1729. 


$2      FOR  THIS  SMALL  SUM  THE  $2 

MAiFllCTUIlER."- SUPPLY  MERCHANI 

may  keep  posted  on  Dew  openlDgs 
tor  trade. 

CANADIAN  CONTRACT  RECORD 

reports  weekly  all  projected  building  and  otlier 
construction  works  throughout  Cauada  as  well 
ax  new  business  enterprises. 


Send  your  name  and  address  with  %i  for 
a  year's  subscription  to 

GaDadian  Cootract  Record 

Toronto,  Montreal,  Winnipeg,  and 
^2  Vancouver  $2 


ESTABLISHED  1849. 

BRADSTREET'S 

Capital  and  Surlpus,  $1,500,000. 
Offices  Throughout  the  Civilized 
World. 

Executive  Offices  : 
Nos.  346  and  348  Broadway,  New  York  Citv.U.S.  A 

THE  BRADSTREET  COMPANY  gathers  infor- 
mation that  reflects  the  financial  condition  and  the  con- 
trolling circumstances  of  every  seeker  of  mercantile 
credit.  Its  business  may  be  defined  as  of  the  merchants, 
Ly  the  merchants,  for  the  merchants.  In  procuring, 
verifying  and  promulgating  information,  no  eflort  is 
spared,  and  no  reasonable  expense  considered  too  great, 
that  the  results  may  justify  its  claim  as  an  authority  on 
all  matters  affecting  commercial  affairs  and  mercantile 
credit.  Its  offices  and  connections  have  been  steadily 
extended,  and  it  furnishes  information  concerning  mer- 
cantile persons  throughout  the  civilized  world. 

Subscriptions  are  based  on  the  service  furnished,  and 
are  available  only  by  reputable  wholesale,  jobbing  and 
manufacturing  concerns,  and  by  responsible  and  worthy 
financial,  Judiciary  and  business crrporations.  Specific 
terms  may  be  obtained  by  addressing  the  cimipanv  oi 
anv  of  its  offices.    Correspondence  invit.^d 

THE  BRADSTREET  COMPANY. 
Okfiecs  IN  Canada:    Halifax  N.S.  Hamilton,  Ont. 
London  Ont.;  Montreal,  Que.;  Ottawa,  Ont.;  Quebec, 
Que.;    St.  John,  N.  B.    Toronto,  Ont.  Vancouver, 
B.C.;    Winnipeg,  Man. 

THOS.  C.  IRVING, 
Geti.Man.  Western  Canada,  Toronto 


^  SHEPHERD 

^*        -^^Expert  Electrician 

193  Sparks  Street,  OTTAWA 

(leneral  Contractintj,  Motors,  Generators,  Repairs.     Armature  Winding'  a  Specially. 
Long  Distance  Phone,  3222.  Night  Phone,  667. 

HEADQUARTERS  FOR  


ETCHED,  GUT  AHD  MANOGRAPH 
SHADES,  BALLS  AND  STALAGTITES 

LARGE    AND    VARIED    STOCK  CARRIED 

MIDLAND  ELECTRIC  CO. 

Phone  Main  2010  60   St.    Peter    Street,  MONTREAL 

ALUMINUM 

ELECTRICAL  CONDUCTOHS 

FOR 

RAILWAY  FEEDERS  and 
TRANSMISSION  LINES,. 
INGOTS,    SHEETS,    WIRE,   TUBING,  CASTINGS 

Prices  with  full  iiifcmation  on  application, 

NORTHERN  ALUMINUM  GO. 

PIITSBURGH.  PA. 


Jones  &  Moore  Electric  Co.,  i^iniiten 

of  Manitoba 

316-320  Smith  Street,  WINNIPEG  Tel.  3602 

Fttii  Line  of  Electrical  Svipplies 

I'RO.MPT  SHIPMENTS 
Let  lis  e~lini,Tle  on  \i>iir   ins  Hlljilion. 


INDUCTION 
MOTORS 
ELECTRIC  PLATERS 
TELEPHONES 
ETC. 


The  Northern  Electric  and  Manufacturing  Co.,  Limited 

I  TELEPHONE  AND  ELECTRICAL  SUPPLIES 
LINE  MATERIAL  

II  FIRE  ALARM  APPARATUS  


PRINCIP/VL  OFFICE  AND  FACTOR V 


Aqueduct  Street,  MONTREAL 
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The  Town  of  Morrisburg-,  Ont.,  have  engaged  Messrs.  Simp- 
son &  Lewis,  of  Ottawa,  to  act  as  consulting  engineers  in  the 
installation  of  a  new  power  plant  to  supply  energ-y  for  the 
Canadn  Tin  Plate  Company. 

Mr.  D.H.  Currie,  Town  Clerk  of  Kenora,  Ont.,  has  recently 
advertised  for  tenders  for  works  in  connection  with  the  construc- 
tion of  water  power  development  for  that  town.  Messrs.  T. 
Pringle  &  Sons,  of  Montreal,  are  the  engineers. 

The  Frontenac  Gas,  Light  &  Power  Company  gives  notice 
that  it  will  apply  to  the  Dominion  Parliament  for  incorporation 


with  power  to  manufacture  and  dispose  of  g-as  and  electricity  in 
the  city  of  Quebec.  Their  capital  will  be  Si ,000,000,  for  which 
they  will  obtain  power  to  issue  debentures. 

The  Jenckes  Machine  Company,  Limited,  of  Sherbrooke, 
Que.,  are  building  the  turbines,  and  Allis-Chalmers-Bullock, 
Limited,  of  Montreal,  the  generator  for  Parrj-  Sound's  addition 
to  its  lighting  plant.  The  turbine  plant  is  made  up  of  a  pair  of 
special  38  inch  Crocker  turbines  set  in  steel  case  with  quarter 
turn  elbow  and  developing  750  horse  power  at  200  revolutions 
under  35  foot  head.  They  will  be  direct  connected  to  a  42!;  k.w. 
3-phase  alternating  current  Bullock  generator. 


ELECTRICAL  &  TRANSFORMER  SHEETS,  STRIPS  &  STAMPINGS 

liiilliliiiiiiiiiii  SWEDISH  BARS,  ROUNDS,  SQUARES,  FLATS 

134  UPPER  THAMES  ST. 
LONDON,  ENG. 


Magnet  Forgings,  Slabs,  Bars 
in  the  Rough  and  Machined. 


TURNER  BROS., 


ESTABLISHED  1870. 


Plain  and  Slotted 
Discs 


Telegraphic  Address,  'Sheetiron',  London. 
I,ieber's  Code  used. 

MILD  STEEL  CASTINGS  FOR  MAGNETS 

MAGNET  STEEL  FOR  PERMANENT  MACMETS.  BRIGHT  CHAKCOAL  IRON  RODS 

Sole  ReDresentatives  tor  Canada  ••  Peacock  Brothers,  Canada  Lite  Building,  Montreal. 


ftmerlGan  Gircular 

Loom  GoiiiDanu's 


FLLXIBLE  CONDUIT 


MONTREAL  ELECTRIC  COMPANY,  AGENTS. 

The  ORIGINAL  and  only  genuine  "Circular  Loom."  Has  been  in  the  market  for  thirteen  years,  and  handled  by  us  for 
over  ten  years.  No  other  substitute  has  ever  taken  its  place  for  quality  and  adaptability.  For  price  lists,  discounts 
and  full  information,  address 

Montreal  Electric  CompeiLny,  '"iLiT""'  Montreal 


Instant  shipment  made. 


Street. 

Larg-e  stock  of  all  size*;  ahvavs  on  hand. 


POWERS  GAS  MACHINE  CO.,  Ltd,,  Gait,  Ont. 


MAN"UF.\CTURERS   OF  THE 


CONE  GAS  GENERATOR 

ONE  BRAKE    HORSE  P0WERJ;H0UR    WITH  A  CONSUMPTION   OF   ONE    POUND   OF  COAL 


SAVING  OF 
SPACE 

SAVING  OF 
LABOR 


MADE 
IN  ALL  SIZES 
FROM 
10  H.P.  UP 

V  V 

All  users  of  power 
are  invited  to  cor- 
respond with  us 


Above  illustration  made  from  photograph  of  25  h  p.  plant  installed  in  the  company  s  factory  at  Gait.  Ont 

Actual  floor  space  occupied,  10  by  12  feet 
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Westinghouse 

Type  C  Core  Type  Transformers 

Have  Stood  the  Test 


All  parts  of  Type  C  Transformers  are  individually  inspected  and  tested  before  assembly, 
after  which  they  must  successfully  withstand  the  following  tests  before  shipment: 

A  full  load  run,  showing  that  the  connections  are  properly  made, 
and  that  all  conditions  are  normal. 

An  insulation  test,  while  hot,  for  one  minute  from  primary  to 
secondary  and  iron  at  10,000  volts  alternating  e.m.f.,  and  4,000 
volts  momentarily  between  secondary  and  iron. 

A  run  at  double  normal  potential  for  30  minutes,  and  three  times 
normal  potential  for  five  minutes,  and  further  severe  tests  demon- 
strating the  excellence  of  the  insulation  between  adjacent  wires  and 
adjacent  layers. 

Careful  miSasurements  are  also  made  of  iron  loss  and  the  ratio  of 
the  windings.  All  of  these  tests  are  made  without  oil,  obviously 
more  severe  for  the  insulation. 


Canadian  Westinghouse  Co.,  Limited 

Generacl  Offices  and  Works,  Hatmilton,  Onta^rio 

For  PaLrticulars  Address  Nearest  Office 
Lawlor  Bldg.,  King  aLnd  Yonge  Streets,  Sovereign  Bank  of  Canada  BIdg., 

Toronto  Hamilton  Montreal 


152  Haistings  Street 

Vancouver 


922-923  Union  Bank  Building 

Winnipeg 


134  Gr&.nville  Street 

HatlifaLX 
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area  S  Bate  >  ^ 


-1.  f  A"-  ■ 


SwltcH-Boards  and  f^nniniGiators 

FIRE  ALARM  APPARATUS  and 

TELEGRAPH  INSTRUMENTS 


Nesspccnes.  Montreal 

732  Dorchester  St 
MONTRE.f\L 

Telepbooe  Main  iioo. 


"YOUR  ELE,6TRI6f\L  SUPPLY" 
 HOUSE  

6i  St.  Sulpice  Street  -    .      -  /MONTRE,fl^L 


WE  RECOMMEND 

mm\  ^  BiBBin  m\ 

For  Dynamos  and  all  Electrical 
Machinery.  Always  in  market 
for  Scrap  Copper,  Wire  and  Brass 

Syrac\ise  Smelting 
Works 

(Montreal,  Que. 


The  Electrical  Construction  Co.  of  London,  Limited 


Perfection 
Type 


32-40  Ducdas  M'eet,  London,  Can.— Phone  1103. 

Dunaiiios  and  Moiors 


.Multipolar, 
BijKjlar,  Direct 
ronnecled  or  Belted 


High  efficiency.    Designed  for  any  required  speed  or  voltage. 
We  contract  for  complete  installations. 
We  repair  machines  of  any  mai^e. 

Estimates  cheerlul!\-  sr'ven.     Descriptive  matter  furnished  on  application. 


MUNICIPALITIES  AND  ILLUMINATING  COMPANIES 

Can  save  money  on  Electric  Plant  and  on  its  Operation  and  Maintenance 

by  communicating-  with 

THE  UNITED  EIECTRIC  COMPANY,  Limited,  TORONTO 


SOVEREIGN  BANK  BUILDING,  MONTR E;*L,  CANADA 


\  mngin:bmrs  and  contractors  t 


CaLnadidLii  WKite  CompaLiiy,  Limited 


SteaLin  aLnd  Electric  RaLilroaLds  t  Electric  Light  and  Power  Plants  t   Building  Con* 
struction  t  Water  and  Gsls  Works:   Dacks,  Ha.rbor  Works,  etc..  etc. 

CO  RRESPO.\DeS  TS 

y      J.  a.  WHITBY  COMPANY,  INC.,  J.  O.  WHITE  A  COMPANY,  LIMITED,  WARINO-WHITE  Bl'ILDIW  CO. 

^  New  York  City  Loadoa,  Eaglaad  Loadon,  Enelaitd 


WE  BUY,  SELL  AND  EXCHANGE 

DYNAMOS  and  MOTORS 

WH AT;HAYE  you  for  sale  ?    WHAT  HAVE  YOU  TO  EXCHANGE  ?    WHAT  CAN  WE  SELL  YOU ? 

We  Have  the  Largest  Electrical  Repair  Shop  in  Canada 


FRED.  THOMSON  &  CO. 

LONG   DISTANCE   PHONE  MAIN  3149 


770-772-774  CRAIG  STREET. 


MONTR.EAL 


CANADIAN 


Electrical  News 

AND  ENQINEERINQ  JOURNAL 


SrXTEENTH  YEAR, 
No.  s. 


TORONTO,  MONTREAL  -     MAY,  1906     -  WINNIPEG,  VANCOUVER 


PRICE  10  CENTS 
$i.oo  Per  Year. 


"SUPERIOR"  Alternating 
Current 
Induction  Motors 

Single  PKatse,  Mxilti  PKaLse, 
Constant  Speed,  Variable  Speed 

Alternators  for  Power  and  Light 


"SUPERIOR"  Direct  Current 
Machines  to  suit  all  Conditions 


THE  UNITED  ELECTRIC  CO.,  limited 

468-474  King  Street  West,  TORONTO 

STEAM  PUMPS 

FOR.  ALL  PURPOSES 


Acid 
Air 
Boiler  Feed 

Brewery 
Circvil  action 
Compressors 
Condensers 
Deep  Well 


Fire 
MaLrine 
Mines 
Patper  Mills 

Tatnnery 
Underwriter 

Vac\i\im 
Watter  Works 


Single  Air  Pump  a^nd  Condenser. 


Canada  Foundry  Company,  Limited 

Head  Office  and  Works  :  TORONTO,  ONT. 

District  Offices :      MONTREAL  HALIFAX         OTTAWA  WINNIPEG  VANCOUVER  ROSSLAND 
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F.  N.  Phillips,  Presideot. 


Geo.  H.  Olney  2nd,  Secretary-TreaMucr. 


I/>ng  Distance  Telephone  Main  4118 

VoltOL  Electric 
R.epair  Works 

Electrical  Repairs 
of  all  kinds 

Repaired  and  Reconstrocted 

88  Adelaide  Street  West, 
TORONTO 

D.  McGregor  JOHNSTON,  proprietor. 


The  Local 
Hardware  Man 


i 


Is  one  of  the  first  to  know  of 
contemplated  building  oper- 
ations. His  favor,  his  "O.K." 
is  worth  having.  Talk  up 
your  goods  to  him  through 


HARDWARE  AND  METAL 


Goes  everywhere  in 
Canada  weekly.  .  . 

THE  MacLEAN  PUBLISHING  CO 
LIMITED 


J 


Montreal 


[  F.  PiK  ElK 


MONTRE>f\b  TORONTO 

mi  m  mim  mm  mi 

EleetPie  Light  Line  Wire 
Incandescent  and  Flexible  Cords 

Riif,  F[[D[R  Hi  IRil[[!  mi 

Rubber,  Magnet,  Office  and 
Annunciator  Wires 
Cables  for  Aerial  and  Underground  Use- 

U.  S.  Factory :    American  Electrical  Works,  Providence,  R.  I. 
New  York  Store :    W.  J.  Watson,  Agent,  26  Cortlandt  Street. 
Chicago  Store  :    F.  E.  Donohoe,  Agent,  82  Lake  Street. 


TENDERS  WANTED 


i 


A  veekiy  journal  01  advance  iniorma- 
tion  and  public  works. 

The  recognized  medium  for  advertise- 
ments for  'Tenders. 


jCANADI-AMCdNTR/^CtREeORDl 

TORONTO^    T  S, 


Electrical  R^epa^irs 

The  Best  Equipped  and  Oldest  Firm  in  Canada 

Electric  RBDair  &  GoniracilnQ  60. 

6/7  «S  619  Lagaucbetlere  St.       -       MOSTREAL        -        Bell  Telephone  Main  2l'r 

j^iinuiiiiiuiiiniiyioioiij]  iiiiiiiuiiiiiiuiiiiuiiiiuiuiiuiiiiuiuinuuiinuiniiiuiiii 

I    Do  You  Want 
1  BUSINESS? 

1  If  so.theNorth-Western 
s          field  and  Western  Canada 

2  offer  you  the  grandest  op- 
5  portunity  of  your  life. 
M  We  reach  the  people  who 
i  Buy  and  can  tell  you  all 
1  about  it. 


Do  you  want  a  Repre- 
sentive  ? 

Write  us 
Western  Canada  Contractor 
and  Builders'  Gazttte 
7ao  Union  Bank,  WINNIPEG,  MAN. 


'^:^iiiuiiiiiiiuniiiiiiHiun  iiiiniiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiinMniimiiiimiimnRV 


I 


STUART-HOWLAND  COMPANY 

MANUFACTURERS  OF^'-^^^^ 

The  Most  Symmetrical  and  Substantial  Line  of 

Street  Railway  Overhead  and  Pole  Equipment 

On  the  Market.    Everything  Fully  Guaranteed. 
Also  Dealers  in  Everything  Electrical.    Largest  and  Most  Complete  Line  in  the  East 

BOSTON 


261-287  DevonsMre 
4-5  WJthroD  St. 
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McCormick 
Tvjrbirves 

1,400  H.P.,  400  R.P.M.,  160  feet  head,  driving  generator 
in  power  plant  of  the  Cascade  Water,   Power  and  Light 
Company,  British  Columbia. 

We  Design  and  Build 

Turbines  To  Meet  Requirements 


S.  /Worgan  Smith  GoiTipany,YorK,Pa.,as./v. 


Branch  Office:  176  FEDERAL  STREET,  BOSTON,  MASS. 

Write  tor  catalooue  it  interested 


WIRES  AND  CABLES 

Telephone,  Telegraph  and  Electric  Power  Purposes. 


THE  WIRE  AND  CABLE  COMPANY, 


MONTREAL 


THE  McEWEN  ''X 


BUILT  IN 
BOTH 

SIMPLE  AND 
COMPOUND 

T/PES 


AUTOMATIC 


Requires  no  introduction  to  the  engineering  public — Designed  for 
Simplicity,  Strength  and  Close  Regulation. 

NO  BBTTBR  HIGfi  SP&BD  IBNGIN &  BUILT 


WATEROdiS.  BRANTFORD.  CANADA 
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ELECTRICAL  INSPECTION. 

Toronto,  April  23rd,  1906. 

Editor  Canadian  Electrical  News: 

Dear  Sir, — Referring  to  recent  letters  in  your  journal  on 
Conduits  and  Electrical  Inspection,  I  know  that  the  electrical 
inspector  of  the  Canadian  Fire  Underwriters  does  not  approve 
of  what  I,  for  one,  would  consider  a  * 'bastard  conduit  job. 
The  expression  is  strong;  but  expressive.  Our  inspector  has 
been  heard  to  utter  that  a  conduit  job  should  be  iron  from  start 
to  finish  and  does  not  approve  of  conduits  in  wet  places  such  as 
breweries  and  packing  houses  and  such  like,  and  I  understand 
that  this  opinion  is  sustained  by  the  leading  authorities  in  the 
United  States  and  Canada. 


I  think  from  what  I  have  seen  that  civic  inspection  would  be 
a  failure  here  as  it  has  proven  to  be  in  other  places.  I  have 
been  in  numerous  American  cities  and  the  Underwriters  seem  to 
be  most  reasonable.  Many  of  us  know  the  weakness  of  civic 
inspection. 

We  are  getting  a  good  inspection  in  Toronto  now  and  the  trade 
should  back  up  our  inspector  in  his  efforts.  The  only  weak 
point  is  the  lack  of  control,  and  if  the  city  would  pass  a  few 
by-laws  the  Underwriters  are  well  able  to  bring  our  citv  up 
second  to  none.  Montreal  has  no  inspection  like  ours,  but 
accepts  certificates  from  a  private  firm.  They  will  be  here 
looking  for  pointers  some  day. 

Yours  truly, 

Toronto  Worker. 


IDt^L  ENGINES 


PERFECTION  IN  HIGH  SPEED  ENGINE  DESIGN. 
NOISELESS  RUNNING  -  PERFECT  LUBRICATION 
ACCESSIBILITY  -  ECONOMY. 


SEND  FOR  BULLETIN  NO.  6. 


TUG  GOLDIE&MGGULLOGH 


GALT 


GO.,  ymited 

ONTRIO      -       CANAD  A 


We  Make  Wheelock  Engines.  Corliss  Engines  Ideal  Enpices. 
Boilers  Steam  and  Power  Pumps.  Oatmeal  Mill  Machinery. 
Flour  Mill  Machinery,  Gyrators.  Wood  Working  Machinery 
Shingle  Machinery,  Heading  and  Slave  Machinery.  Wood  Rim 
Split  Pulleys.  Iron  Pulleys,  Shafting.  Hangers.  Gearing  Coup- 
lings, Friction  Clutch  Couplings.  Clutch  Pulleys.  Safes.  Vaolts. 
and  Vault  l>oois. 


• 
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Oneida 

Galvanized 

Chain 

For  Arc  Lamp  Suspension 

The  most  durable  and  eco- 
nomical material  on  the  market 

for  the  purpose. 

HEAVILY  GALVANIZED! 

RUST  PROOF! 

Now  in  use  in  the  largest 
cities  in  the  country. 

Always  flexible:  snow  and 
sleet  have  no  efl^ect  on  it. 
Never  kinks  or  breaks,  allow- 
ing the  lamp  to  fall  and  be 
broken,  as  happens  so  unex- 
pectedly when  rope  or  cable 
is  used. 

Write  for  information. 

Manufactured  by 

ONEIDA  COMMUNITY.  L,d. 

NIAGARA  FALLS,  ONTARIO 
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SPARKS. 

A  Quebec  charter  has  been  granted  to  the  Bic  Electric  Com- 
pany, of  Bic,  Que.,  with  a  capital  of  $20,000,  to  generate  and 
distribute  electricity. 

The  Joseph  Simpson  Sons  have  purchased  for  their  knitting 
mills  in  Toronto  a  duplicate  of  their  present  generating  unit 
from  the  Canadian  General  Electric  Company  and  will  enlarge 
their  power  house.  This  enlargement  is  the  result  of  an  unfore- 
seen increase  in  their  business. 

The  ratepayers  of  Barrie,  Ont,,  will  vote  on  a  by-law  to  raise 
$27,000  for  the  purpose  of  installing  additional  machinery  in  the 
electric  light  power  hous--.  Mr.  T.  Beecroft,  Chairman  of  the 
Board  of  Electric  Light  &  Water  Comm^sioners,  points  out  that 
unless  the  power  of  the  plant  is  increased  it  will  be  necessary  to 
refuse  to  install  any  more  lights.    The  proposed  new  apparatus 


will  consist  of  a  boiler  and  a  450  h.p.  engine  direct  connected  to 
a  300  k.w.  generator.  It  is  also  proposed  to  install  alternating 
current  lamps. 


THE  SOUTHERN  CALIFORNIA  NEW  TRAIN.— 
BEST  ROUTE. 

The  Los  Angeles  Limited,  electric  lighted,  new  Pullman 
with  all  latest  innovations  for  travel  comfort,  leaves  Chicago 
10.05  r*-  daily,  arrives  Los  Angeles  4.45  P.  M.  third  day  via 
Chicago,  Union  Pacific  &  North-Western  Line  and  the  Salt  Lake 
Route.  Pullman  drawing  room  and  tourist  sleeping  cars,  come 
posite  observation  car,  dining  cars,  a  la  carte  service.  For 
rates,  sleeping  car  reservations  and  full  particulars,  apply  to  the 
general  agent  or  address,  B.  H.  Bennett,  2  East  King  Street, 
Toronto,  Ont. 


CORLISS  ENGINES 


3Iedium  and  heavtf  dattj  patterns.     Simple  and 
compound  ivUh  the  usual  modifications. 
Write  for  illustrated  Bulletin. 


THE  JENGKES  MACHINE  COMPANY,  Limited 


Sales  Otttcen 


TOnOXTO,  ROSSLAND, 
H  ILIFJX,  VANCOVVEIt. 


Executive  Office, 


Plants 


8HERBROOKE,  OVE 
ST.  CATHARINJBS,  ONT. 


.54  LANSDOWKE  ST  ,  SUERBROOKE.  QUE. 


14  in.  3  Stage  Worthlngton  Turbine  Pumps,  Capacity  5  Million  Gallons  per  24  Hours. 

WORTHINGTON  TURBINE  PUMPS 

ARE  RELIABLE,  DURABLE,  EFFICIENT  AND  EXCEEDINGLY  SIMPLE 

If  you  have  any  difficult  pumping  problem  for  solution, 
write    us,    our    experience    is    at    your  disposal. 

The  JOHN  McDOUGALL  CALEDONIAN  IRON  WORKS  CO.,  Limited 

Huilders  tor  Canada  -  -  -  MONTREAL 

Write  for  Catalogue  B2 
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ALLIS-GHALMERS-BULLOGK 


LIMITED 


One  of  four  8jo  k.  w.  ROTARY  CONVERTERS  built  by  us  for  the  Shawinig-an  Water  and  Power  Co.,  of 
Montreal.     For  description  of  construction  and  operation  see  Bulletin  104SA. 


ALTER.NATING    CURRENT  MACHINERY 


Belted  Type  Generators 
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SPARKS. 

Mr.  A.  J.  McLean,  Town  Engineer  of  Strathcona,  Alberta, 
has  just  taken  tenders  for  the  supply  of  poles,  wire,  cross-arms, 
transformers,  arc  lamps  and  regulators  for  the  electric  light 
plant. 

Tenders  have  just  been  taken  by  the  Town  of  Carberry, 
Man.,  for  a  complete  electric  light  plant,  including  poles  and 
wiring.  Mr.  R.  A.  Garland  is  Secretary-Treasurer  of  the  Cor- 
poration. 

The  municipal  electric  plant  at  Westmount,  Que.,  was  given  a 
perliminary  test  on  April  21st,  which  is  said  to  have  been  satis- 
factor}'.  This  plant  has  cost  about  $190,000  and  was  installed 
under  the  supervision  of  Ross  &  Holgate,  consulting  engineers, 
Montreal. 

The  City  Council  of  Niagara  Falls,  Ont. ,  have  granted  a 
franchise    to  the  Toronto-Niagara  Power  Compriny  to  build 


transmission  lines  on  the  streets  on  the  same  conditions  as  those 
enjoyed  by  the  Ontario  Power  Company  and  the  Canadian 
Niagara  Power  Company. 

The  Canadian  Westinghouse  Company,  Limited,  are 
furnishing  the  T.  Eaton  Companj-,  Limited,  of  Toronto,  a  300  k. 
w. ,  direct  current,  550  volt,  engine  t\-pe  generator,  to  be  used 
as  part  of  their  present  large  power  plant,  which  is  considered 
one  of  the  most  up-to-date  direct  current  plants  in  Canada,  and 
is  equipped  throughout  with  Westinghouse  apparatus. 

The  Mine  Centre  Lumber  Company  have  just  installed  a  com- 
plete electric  lighting  plant  in  their  mill  and  yards  at  Mine  Cen- 
tre, Ontario.  The  plant  consists  of  a  17  k.w.  direct  current  no 
volt  Canadian  General  Electric  generator.  The  wiring  and  in- 
stallation of  equipment  was  done  by  Messrs.  Hinners,  Fielder  & 
Johnston,  of  Fort  William.  The  homes  of  the  employees  of  the 
mill  will  also  be  lighted  from  this  plant. 


W.  J.  PLEWS 


Bell  Telephone  Main  1763 


C.  L.  TRIMINGHAI 


Plans 


Specifications 


[[[CMl  iPlCIli  BlIREIli  AND  I[8Ii  IflBORfllOR! 

40  tiospiial  and  22  St.  John  Streets,  MONTREAL 


Tests 

Supervision 


Fvilly  Eqviipped  LsLboraLtory  for  the 
Testing  of  AppoLrsLtus  ^nd  Fittings 


Inspections  Made  of  Electrical  Equipment  such  as- 


ELECTRIC  LIGHT  AND  POWER  PLANTS        WIRING  INSTALLATIONS 

WIRELESS  TELEGRAPH  EQUIPMENTS  BURGLAR  AND  FIRE  ALARM  AND  OTHER  CALL  SYSTEMS 

Certificates  Accepted  by  the  Canadian  Fire  Underwriters'  Association 


"THE  THING  IS  THIS" 


If  your  generators,  motors,  transforni- 
ers,etc.,  are  not  protected  from  lightning, 
a  year's  profits  may  be  wiped  out  by  the 
first  thunder  storm.  Remember  that 
the  protection  of  your  entire  plant  will 
cost  no  more  than  the  repairs  to  one 
part  which  has  been  damaged  by  light- 
ning, to  say  nothing  of  the  loss  resulting 
from  delays  in  making  these  repairs. 


Gocrton  DoLrviels*  Arresters 


are  a  complete  protection.  The  recent  improvements  in  thesj  have  rendered  ihem 
far  superior  to  any  other  make.  GARTOM  KICKING  COILS  are  designed  to 
serve  as  a  second  wall  of  defence,  to  be  placed  between  the  Arresters  and  the  Appara- 
tus to  be  protected. 

R.  E.  T.  PRINGLE 


CO.. 

LIMITED 


S.T  JOHN,  N.  B. 
MONTREAL,  QUE. 


TORONTO.  ONT. 
WINNIPEG.  MAN. 

Show  Room,  16-18  VICTORIA  SQ.,  MONTREAL 


MsLrwifactvircrs  and 

Dealers  In 
£l«ctric»l  Arr&raius 
cv r\ d  Svipplics 
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TRADE  NOTES. 

Tlie  Western  Pipe  &  Boiler  Covering  Company,  of  Winnipeg) 
have  dissolved. 

The  Toronto  office  of  the  Eugene  F.  Phillips  Electrical  Works 
has  been  moved  from  No.  50  Adelaide  St.  W.  to  No.  67  Adelaide 
St.  E. 

The  shareholders  of  the  Canadian  Westinghouse  Company, 
Limited,  have  almost  unanimously  approved  of  the  proposed 
increase  in  the  capital  stock  from  $2,500,000  to  $5,000,000. 

The  incorporation  has  been  announced  of  the  Jones  Underfeed 
Stoker  Company,  Limited,  of  Toronto,  to  manufacture  and  deal 
in  mechanical  stokers  and  other  engineering  apparatus.  The 
capital  stock  is  $150,000  and  the  incorporators  are  Messrs.  C.E. 
A.  Goldman,  J.M.  Millar,  T.A.  Silverthorn,  B.A.C.  Craig,  D.A. 
Brebe,  T.G.  McConkey  and  A.W.  Holmsted,  all  of  Toronto. 

The  Packard  Electric  Company,  Limited,  of  St.  Catharines, 
who  are  Canadian  representatives  for  the  Jandus  Electric 
Company  ot  Cleveland,  Ohio,  manufacturers  of  enclosed  arc 
lamps,  have  been  successful  in  securing  the  series  arc  lamp 
contract  from  the  St.  John  Railway  Company,  of  St.  John,  N.B., 
consisting  of  250  Figure  80  series  A.C.  7.5  ampere  lamps,  five 
50  light  C.  C.  regulators,  five  Standard  50  light  switchboard 
panels  with  open  circuit  protectors,  and  five  33  K.'.'.A.  trans- 
formers. Mr.  George  C.  Rough,  sales  manager  of  the  Company, 
was  in  St.  John  last  week  and  closed  the  contract.  The 
Packard  Company  were  also  successful,  through  their  Western 
manager,  Mr.  G.  A.  Powell,  in  securing  a  similar  contract  for  a 
200  light  equipment  from  the  city  of  Winnipeg.  The  Jandus 
system  is  undoubtedly  one  of  the  finest  series  systems  manufac- 
tured. 


SPARKS. 

The  new  electric  light  plant  at  Indian  Head,  Sask.,  was  put 
into  operation  on  April  20th.    The  plant  cost  about  $28,000. 

It  is  said  to  be  the  intention  of  the  recently  organized  New 
York  &  Ontario  Power  Company  to  develop  the  water  power  at 
Waddington,  N.Y. ,  and  transmit  the  current  to  Prescott  and 


Brock ville,  Ont.,  via  Ogdensburg.  The  company  have  a  capi- 
tal of  $2,000,000  and  it  is  claimed  that  upwards  of  30,000  horse 
power  can  be  developed. 

Mr.  J.  M.  Robinson  is  arranging  to  install  an  electric  light 
plant  at  Summerland,  B.  C. 

A  new  power  house  for  the  Toronto  &  York  Radial  Railway  is 
now  being  built  at  Keswick.  It  willlie  100  x  150  feet  and  will 
supply  power  for  the  Metropolitan  line  from  Newmarket  to  Jack- 
son's Point. 

The  Canadian  General  Electric  Company  are  building  two 
generators  of  3,750  k.  w.  for  the  Kaministiquia  Power  Company 
at  Kakabeka  Falls.  They  have  also  secured  the  contract  for 
switchboards,  transformers,  motors,  etc. 

The  ratepayers  of  Owen  Sound,  Ont.,  carried  a  by-law  on 
April  27th  to  provide  $45,000  for  electric  lighting  purposes.  It 
is  understood  that  about  one-third  of  this  amount  will  be  used  to 
pay  off  present  indebtedness  and  the  balance  for  extending  and 
improving  the  plant. 

The  charter  of  the  Douglas  Milling  Company,  Limited,  recent- 
ly incorporated  at  Douglas,  Ont.,  gives  them  power  to  construct 
works  for  the  production  of  electricity  for  light,  heat  and  power. 
Messrs.  T.M.  Thrasher,  Owen  Enright  and  Silas  S.  Stitt,  of 
Douglas,  are  interested. 

The  Alexander  Milling  Company,  of  Brandon,  Man.,  have 
installed  a  gas  producer  plant,  and  in  writing  to  the  Electrical 
News  they  say  :  "We  find  this  power  very  economical  and 
have  had  test  runs  which  resulted  as  low  as  %  of  a  pound  of  pea 
anthracite  coal  per  horse  power  hour.  We  find  the  cost  very  low 
on  producer  power."  The  plant  was  installed  by  the  Cooper 
Gasoline  Engine  Company,  of  Winnipeg. 

Mr.  W.  F.  Brooks,  who  is  largely  interested  in  the  water 
power  development  now  under  construction  at  Fort  Francis, 
Ont. ,  states  that  it  is  the  intention  to  have  the  Canadian  power 
ready  in  the  time  specified  by  the  contract,  namely,  January  i, 
1907.  Development  to  the  entire  extent  of  the  water  power  is 
being  made,  so  that  there  will  soon  be  ready  for  distribution 
30,000  horse  power. 
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Lamp  Co.  of  Canada,  Limifed  i 

Main  Office .  Toronto        Factory :  St.  CatliarilieS  <> 


viii. 


THE  CAINADIAIN  ELECTRICAL  NEWS 


May,  1906 


SPARKS. 

The  assig'nment  took  place  last  month  of  Fogarty  Bros., 
electrical  contractors,  Montreal. 

The  ratepayers  of  Barrie,  Ont. ,  have  voted  in  favor  of  raising 
$55,000  for  enlarging-  the  town's  electric  light  plant. 

The  Ontario  Government.,will  let  the  contract  this  month  for 
electric  wiring  of  two  cottages  in  connection  with  the  Hospital 
for  Epileptics,  Woodstock,  Ont. 

Tenders  for  pumps  and  electrical  equipment  required  for  the 
system  of  sewerage  east  of  Woodbine  avenue,  Toronto,  will  be 
received  by  the  Board  of  Control  up  to  June  5th. 

Mr.  C.  L.  Holman,  who  had  been  an  electrician  with  the  Tor- 
onto Electric  Light  Company  for  twenty  years,  died  last  month, 
after  an  illness  of  six  weeks.  He  served  in  the  rebellion  of  1885. 

The  Canadian  General  Electric  Company  have  declared  their 
intention  of  extending  their  works,  at  a  cost  of  probably  $400,- 
000,  and  have  asked  the  town  of  Peterboro,  Ont. ,  for  a  fixed 
assessment. 

The  Electric  Meter  &  Stamping  Company,  formerly  known  as 
the  Western  Electric  Company,  Berlin,  has  an  option  on  the 
Canada  Furniture  Company's  plant  at  New  Hamburg.  They 
have  petitioned  the  Town  Council  of  New  Hamburg  for  a  loan 
of  $12  000,  and,  if  granted,  the  company  will  locate  there  and 
manufacture  meters,  trunk  stampings  and  baby  carriage  hard- 
ware. The  new  company,  which  has  an  authorized  capital  of 
$iOO,ooo,  has  also  an  option  on  the  Western  Electric  Company's 
patents  and  designs. 

The  Maitland  River  Power  Company,  Limited,  has  been  or- 
ganized, with  the  following  officers  :  President,  W.  J.  R. 
Holmes,  M.D. ;  vice-president,  Mr.  W.  L.  Horton  ;  manager, 
Mr.  J.  T.  Goldthorpe  ;  secretary,  Mr.  H.  J.  A.  McEwan  ;  treas- 
urer, Mr.  J.  A.  Rumball.  As  it  is  desired  to  secure  a  further 
auihoritative  report  upon  the  company's  scheme,  it  has  been  de- 
cided to  engage  for  this  purpose  Mr.  H.  von  Schon,  of  Detroit, 
who  has  a  very  high  reputation  as  an  hydraulic  engineer.  Mr. 
von  Schon  was  for  hve  years  chief  engineer  for   the  Lake 


Superior  Corporation  during  the  period  of  the  construction  of 
the  great  works  at  Sault  Ste.  Marie,  and  he  has  been  engaged 
in  other  very  important  engineering  work.  He  is  at  present 
superintending  the  construction  of  a  power  plant  at  Eugenia 
Fa'ls  for  the  Georgian  Bay  Power  Co. 
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First  Report  of  the  Hydro-Electric  Power  Commission 


The  first  report  of  the  Hydro-Electric  Power  Com- 
mission was  made  public  last  month.  This  Commission 
was  appointed  by  the  Ontario  Government  and  was 
composed  of  Hon.  Adam  Beck  (chairman),  and  Messrs. 
George  Pattinson  and  John  Milne,  with  Mr.  C.B.  Smith 
as  chief  engineer.  The  following  are  the  matters  upon 
which  the  Commissioners  were  authorized  and  directed 
to  report  : 

(i)  "The  present  and  probable  demand  for  hydraulic 
and  electrical  power  in  the  various  districts  capable  of 


(4)  "To  enquire  into  and  ascertain  the  annual  savings 
accruing  to  the  consumers  in  the  various  districts  afore- 
said by  the  substitution  of  the  rates  or  prices  in  the 
next  preceding  paragraph  for  the  rates  paid  at  present 
in  the  said  districts  so  far  as  the  Commissioners  may 
be  able  to  ascertain  or  estimate  them." 

(5)  "To  enquire  into  and  ascertain  the  cash  capital 
cost  of  the  hydraulic  and  electrical  power  undertakings 
of  existing  companies  located  within  the  Province  of 
Ontario;  the  capacity  and  state  of  development  thereof." 


H^dfO  tl»<:tnc  f^>ujer  Coffrmijaion  of  fhe  Prci^ncc    of  Orrfor/O 
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Map  Showing  Proposed  Transmission  Lines. 


being  supplied  from  the  different  water-powers  within 
the  jurisdiction  of  the  Province  of  Ontario." 

(2)  "The  location,  capacity,  and  capital  cost  of  de- 
velopment of  the  various  water-powers  within  the  legis- 
lative jurisdiction  of  the  Province  of  Ontario  at  present 
undeveloped  but  whose  development  is  required  to 
supply  the  present  and  probable  needs  of  the  surround- 
ing districts,  and  to  ascertain  the  probable  cost  of  the 
attendant  transmission  plant  necessary  to  the  utiliza- 
tion of  electrical  and  hydraulic  powers  to  be  provided 
from  the  aforesaid  water-powers  within  the  respective 
surrounding  districts." 

(3)  "To  ascertain  the  rates  or  prices  that  would  re- 
quire to  be  charged  the  various  classes  of  consumers 
of  hydraulic  or  electric  power  within  the  respective 
districts  in  order  to  meet  all  expenditure  of  maintenance 
and  operation." 


(6)  "The  quantities  supplied  and  contracted  for  and 
the  rates  charged  and  to  be  charged  under  such  con- 
tracts by  these  companies  for  hydraulic  and  electrical 
power. " 

(7)  "The  actual  present  value  of  the  said  undertak- 
ings, or  such  of  them  as  may  be  required,  after  making 
such  fair  and  reasonable  allowance  for  existing  con- 
ditions as  in  the  judgment  of  the  Commissioners  seems 
necessary  or  expedient." 

In  this  first  report  the  Commissioners  deal  only  with 
that  part  of  South-Western  Ontario  which,  roughly 
speaking,  lies  south  of  the  latitude  of  Toronto,  but  in- 
cluding Toronto,  and  which,  for  the  purposes  of  this 
report,  may  be  called  the  Niagara  district. 

The  demand  for  electrical  power  will  in  almost  all 
cases,  under  present  conditions,  be  limited  or  regulated 
by  the  cost  of  electricity  as  compared  with  that  of  steam. 
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g"as  or  other  local  source  ot  power.  The  cost  of  elec- 
tricity is  dependent  upon  the  distance  transmitted  and 
the  quantity  transmitted.  As  it  is  only  feasible  to 
transmit  the  power  in  large  quantities,  trunk  trans- 
mission lines  capable  of  carrying  large  quantities  must 
be  constructed  at  the- outset,  and,  therefore,  the  cost 
increases  with  the  distance,  and  a  point  is  eventually 
reached  at  such  a  distance  from  the  generating  station 
that  electrical  power  can  no  longer  compete  with  steam 
or  other  local  power. 

Again,  the  exhaust  steam,  and  heat,  from  the  steam 
plant  of  some  factories  is  used  in  the  process  of  manu- 
facture, and  it  could  not  be  expected  that  electricity 
would  be  adopted  by  manufacturers  of  this  class  for 
power  only,  as  their  production  of  steam  and  heat  for 
manufacturing  purposes,  apart  from  power,  would  in- 
crease rather  than  diminish  their  expenses  ;  and  in 
many  instances  waste  material  is  used  in  the  produc- 
tion of  steam  ;  such  industries  have  been  excluded  from 


Hydro-Electric  Power  Commission   Report— Location  of 
Proposed  Power  House  and  Present  Power  Hoi  ses. 


a  consideration  of  the  extent  of  the  market  at  present 
in  sight. 

The  capital  cost  of  abandoning  steam  plants  would 
also  in  many  cases  be  considerable,  and  the  ability  of 
small  users  of  power  to  bear  this  loss  must  always  be 
a  factor  in  the  finding  of  a  market. 

In  order  to  ascertain  the  probable  market,  however, 
the  Commissioners  caused  enquiries  to  be  made  in  the 
various  manufacturing  centres  in  the  district,  with  the 
following  results  :  They  are  satisfied  that  a  market 
for  at  least  50,000  horse-power  could  be  obtained  with- 
in a  reasonable  radius  of  Niagara  Falls,  as  soon  as 
transmission  lines  can  be  constructed,  and  this  could 
be  increased  to  at  least  100,000  H.P.  within  five  years 
thereafter. 

In  order  to  ascertain  the  cost  of  delivering  electrical 
power  in  large  quantities  at  particular  distances,  the 
Commissioners  made  computations  with  respect  to  all 
the  muncipalities  (as  localities  and  not  as  corporate 
bodies)  which  could  be  conveniently  supplied  from 
Niagara  Falls,  numbering  in  all  thirty-nine. 


The  Commissioners  call  attention  to  the  fact,  that 
when  electricity  is  delivered  at  a  municipal  sub-station 
as  above,  the  cost  of  distribution  amongst  the  con- 
sumers within  such  municipality  must  be  added  to  this 
price  in  order  to  determine  the  cost  to  the  individual 
consumer. 

THE  CHIEF  ENGINEER'S  REPORT. 

In  studying  the  question  of  the  distribution  of  Niag- 
ara power  throughout  Southwestern  Ontario,  the  chief 
engineer,  Mr.  C.  B.  Smith,  states  that  due  weight  was 
given  to  schemes  ontlined  for  the  same  during  recent 
years  bj-  power  companies  and  various  individuals  in- 
terested in  the  matter,  and  the  accompanying  map 
indicates  what  is  coosidered  to  be  the  most  suitable 
distribution  system,  and  the  one  adopted  for  the  pur- 
poses of  this  report. 

In  order  to  give  proper  regulation  it  was  found 
necessary  to  select  certain  groups  of  power  centres,  as 
being  independent  of  other  groups,  the  transmission 
being  distinct  throughout  the  entire  route  from  Niagara, 
except  as  regards  right  of  way  and  telephone  line,  pro- 
vision, however,  being  made,  by  interswitching  stations 
at  Hamilton  and  St.  George,  for  interchanging  loads, 
for  night  repairs  between  these  points  and  Niagara 
Falls. 

The  groups  decided  upon  are  as  follows : 

Division  I.     Hamilton  and  Dundas. 

Division  11.  Toronto.  Milton,  Brampton,  George- 
town and  Orangeville. 

Divisio.v  III.  Brantford,  St.  George,  Gait,  Preston, 
Hespeler,  Guelph,  Berlin,  Waterloo,  Baden,  New 
Hamburg,  Tavistock,  Stratford  and  St.  Mary's. 

Division  I\'.  Paris,  Woodstock,  Ingersoll,  Tilson- 
hurg,  London  and  St.  Thomas. 

Division  \*.  Windsor,  Walkerville,  Wallaceburg, 
Dresden,  Chatham,  Thamesville,  Bothwell,  Glencoe, 
Strathroy,  Alvinston,  Oil  Springs,  Petrolia  and  Sarnia. 

It  is  not  considered,  however,  that  Division  \'  offers 
the  same  inducement  as  the  other  divisions,  the  small 
amount  of  power  required  at  present  and  the  great 
distance  of  transmission  combining  to  make  the  cost 
of  power  at  the  municipal  sub-stations  rather  high, 
and  it  is  doubtful  whether  electric  distribution  in  this 
division  would  be  fully  justified  commercially  at  the 
present  time. 

DEMANDS  FOR  POWER. 

In  the  personal  canvass  which  was  made,  great  care 
was  taken  to  determine  whether  or  not  the  consumer 
would  be  likely  to  adopt  electric  power  if  it  were 
available,  and  a  distinction  was  made  in  the  case  of 
those  users  who  required  steam  for  other  purposes 
than  that  of  power  or  who  had  refuse  material  as  a 
source  of  fuel,  and  who,  consequently,  would  not  he 
apt  to  make  a  change  in  their  source  of  power. 

In  estimating  the  total  amounts  of  power  to  be  dis- 
tributed in  each  municipality,  it  has  been  assumed 
arbitrarily  that,  by  the  time  transmission  lines  could 
in  completed  and  with  power  for  sale  at  reasonable 
figures,  the  total  demand  which  should  be  provided  for 
would  be  25  per  cent,  greater  than  the  estimated  re- 
quirements at  the  present  moment,  and  this  has  Ix'en 
the  basis  upon  which  the  weight  of  copper  lias  been 
calculated.  In  the  transformer  stations,  however, 
separate  estimates  have  been  made  for  these  total 
amounts  as  just  mentioned,  and  also  three-quarters 
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and  one-half  of  the  same,  and  all  calculations  leading 
up  to  the  cost  of  delivered  power  at  sub-stations  have 
been  made  for  these  three  conditions,  al'vays  maintain- 
ing the  full  weight  of  copper  in  the  transmission  wires. 

Power  Requirements. 


Full  Load. 

Division  1   16,000  H.p. 

n   50.250  " 

"      n-A   3.106  " 


Load. 

I  2,000  H.  P. 
37.687  " 

2.3^9  " 


Half  Load. 

8,000  H.p. 
25.125  " 

1.553  " 


n-B. 


-.856 


ni   19,040 

IV   '2,458 

V   8,554 


Total 


1 09,408 


1.392 

14,280 
9.345 
6.4'5 

82,056 


927 


9.520 

6,229  " 

4.277  " 

54.704  " 


Note: — II-B  is  an  alternative  to  II-A,  and  is  not  in- 
cluded in  totals. 

Consumption  of  Power. 
The  following  table  gives  the  present  total  consump- 
tion of  all  classes  of  power,  the  portion  admitting  of 
electric  installation,  and  the  probal^le  future  demand 
for  electric  power. 


MUNICIPAUTY. 

Present  total 
amount  of 
power  used. 
HP. 

Amount  admit- 
ting of  electric 
installation  at 
present, 
HP 

Future  demaiirl  for  electric  power. 
Full  load  being  25  per  cent,  increase 
on  present  demand. 

Full  Load. 
H.P. 

K  Load. 
HP. 

Half  Load. 
HP. 

HamiltoQ  

Total  

17,640 
833 

18,473 

DIVISION  I. 

12.320 
480 

15,400 
1.00 

11, .5.50 
4.50 

7,700 
300 

12.800 

16,000 

12,000 

8,000 

DIVISION  II. 
DIVISION  II-A. 

Milton   

Georgetown  

Brampton  

Orangeville  

Total  

500 
1.4.50 
475 
300 

430 
720 
335 
200 

.537 
900 
419 
1,2.50 

4U3 
675 
314 
937 

268 
450 
210 
625 

2.725 

1.685 

3.106 

2,329 

1,.5.53 

future  demand  for  OrangeviHe  based  on  supplying  industries  at  present  under  construction. 
DIVISION  III. 


St.  George   

750 

500 

62.5 

469 

312 

■Brantford  

4,275 

3,331 

4,164 

3,123 

2,0H2 

Gait  

2,100 

1,400 

1,7.50 

1.312 

875 

1,175 

800 

1,000 

7.50 

,500 

Hespeler  

740 

600 

7.50 

562 

375 

•Guelph  

3,303 

2,412 

3,015 

2,261 

1,.507 

Berlin  and  t 
Waterloo  / 

3,800 

3,l«,{2i«« 

3,940 

2,9,55 

1,970 

Baden   

175 

1.50 

188 

141 

94 

New  Hamburg  

380 

200 

2.50 

1S7 

125 

Tavistock   

3l>5 

275 

344 

2.58 

172 

'.Stratford   

2,430 

2,012 

2,515 

1,8S« 

1,257 

St.  ^^ary's  

660 

400 

,500 

375 

2.50 

Total   

20,1,53 

15,230 

19,040 

14,280 

9,.520 

DIVISION  IV. 


1,500 

.500 

025 

468 

313 

Woodstock   

2,100 

1,340 

1,673 

1,255 

836 

1,700 

1,340 

1,673 

1,2,55 

836 

Tillsonourg  

800 

500 

625 

4f^ 

313 

6,.500 

4,690 

5,862 

4,399 

2,931 

St,  Thomas  

2,400 

1,600 

2,000 

1,.500 

1,000 

Total   

15,000 

9,970 

12,4.58 

9,345 

6,229 

DIVISION  V. 


Strathroy  

700 

Alvinston   

223 

Oil  Springs   

.585 

1,303 

2,680 

200 

325 

106 

1,682 

460 

960 

Windsor  

2,100 

Walkerville  

2,100 

Total  

13.481 

250 
1.50 
400 
600 
700 
140 
200 
1.50 
60O 


l.ll'O) 
1,800  / 


Note — The  figures  for 
Commission. 


312 

234 

156 

187 

140 

93 

500 

375 

2.50 

7.50 

.562 

375 

875 

6.56 

487 

175 

131 

87 

2.50 

187 

125 

187 

140 

93 

7,50 

.562 

375 

221 

168 

112 

.594 

445 

297 

3,7.50 

2,812 

1,875 

«..5.54 

6.410 

4,325 

c  furnished  by  the  Municipal  Powc 

The  only  sotirce  of  hydro-electric  power  requiring  to 
be  considered  in  this  report,  therefore,  is  ihe  water  of 
Lake  Erie,  utilized  at  the  Niagara  escarpment,  which 
is  feasible  at  various  points  extending  from,  and  includ- 
ing, Niagara  I'^alls  westward  some  twenty  miles. 
Further  west  than  this  the  backbone  between  the  es- 
carpment and  Lake  Erie  becomes  too  pronounced. 

Cil'NERATION  OF  POWER. 

In  dealing  with  this  feature  it  has  been  studied  from 
two  points  of  view:  First,  the  purchase  of  power  ; 
second,  the  construction  of  a  new  generating  plant. 

For  the  reasons  that  there  are  already  three  power 


companies  partially  or  nearly  completed  on  the  Can- 
adian side  of  the  Niagara  River,  and  a  fourth  com- 
pany in  operation  near  St. Catharines,  and  several  other 
charters  in  existence  on  which  considerable  preliminary 
work  has  been  done,  and  that  transmission  systems 
can  be  constructed  in  a  shorter  period  of  time  than 
generating  plants,  and  that  the  distribution  ot  power 
will  natually  commence  with  a  modest  demand,  and 
increase  year  by  year,  it  is  considered  the  better 
course  of  action  would  be  for  a  Transmission  Com- 
pany to  purchase  its  power,  and  all  the  calculations 
leading  up  to  the  cost  of  delivered  power  at  municipal 
sub-stations  have  been  based  on  an  arbitrary  price  of 
$12.00  per  24-hour  H.P.  per  annum  at  the  high-tension 
bus-bars  of  the  generating  station,  the  price  being 
determined  upon  a  knowledge  of  recent  sales  of  large 
blocks  of  power  at  Niagara.  Should  it,  however,  be 
considered  advisable  to  construct  a  generating  plant, 
which  would  take  approximately  four  years  to  com- 
plete, the  following  estimate  is  made  of  the  capital  cost 
and  annual  charges — based  upon  the  construction  of  a 
plant  similar  to  those  of  the  Electric  Development  Com- 
pany of  Ontario  and  the  Canadian  Niagara  Com- 
pany, but  situated  immediately  above  the  intake  of  the 
Ontario  Povver  Company.  (See  plan).  Such  a  plant 
would  have  a  tunnel  tail-race  about  5,000  feet  long, 
and  may  be  considered  the  cheapest  and  most  suitable 
power  site  now  available  on  the  Canadain  side  of  the 
Niagara  River,  the  only  others  possible  being  either 
one  between  the  Canadian  Niagara  Power  Company's 
plant  and  that  of  the  Electric  Development  Com- 
pany, and  which  would  not  be  looked  upon  favorably, 
as  its  supply  of  water  is  shut  out  by  the  latter  works  ; 
or  else  at  a  site  between  the  Canadian  Niagara  Power 
Company's  plant  and  that  of  the  International  Railway 
Company.  This  site  is  out  of  the  question  for  two 
reasons,  because  of  the  extreme  shallowness  of  the 
Niagara  river  adjacent,  and  because  the  gradual  reces- 
sion of  the  Falls  would  soon  completely  ruin  even  its 
present  impracticable  position,  and  there  would  be  no 
remedy  available,  as  the  construction  of  a  wing  dam 
at  this  point  would  completely  put  out  of  business  the 
plant  of  the  International  Railway  Company. 

Should  an  additional  electric  power  plant  develop- 
ment be,  for  any  reason,  required,  it  need  not  necessar- 
ily be  constructed  at  Niagara  Falls.     In  fact  there  are 


KSTIMATi;  OF  GENERATING  PLANT  AT  NIAGARA  FALLS.     (See  Plan. 
CAPITAL  C  OST. 


ITEMS. 

Tiiniu-l  tail-race  

MuaJworks  .and  canal  ... .        ..  . 

Wlicclpll    

I'c.vvfi'  lioiise  .  .   

Ilycir.'inlic  ctiin"pnient  

I'Jcctric  equipment  .... 
Tr;insfortnt;r  statiiin  and  eqm'pmenl 
Office  biiildinp;  and  machine  shop.. . 
Miscellaneous  


ICn^fineerin^^  .and  Coiitinj^encies  lo  % 


Interest,  -2  years  at  4  % 
Total  capital  cost. . 
Per  horse- power  ..  .. 


50.000  H. P. 

75,000  H.P.     100,000  H.P 

cvelopincnt.  Developnient.  D 

e\eKipnient 

lour  power  capacity   

$1,250,0(K> 

$1,250,000 

$1 ,250,000 

450,000 

450,000 

450,000 

500,tXH> 

700,000 

700,000 

450,000 

600,000 

1,080,000 

1 ,44o,(xx> 

1 ,980.000 

76o,tx>o 

910,000 

1 ,400.000 

;?5o.o(x> 

525.000 

700,000 

100  000 

lOO.OOO 

100,000 

75,cxx) 

75.000 

75,cxx> 

4,86.,,<Kx, 

5,Q<K),OOt> 

7,355,(xjo 

485  oot> 

5Q0,000 

725,OtK> 

5,;55o.ooc» 

6. 490,  OCX} 

7.98o,«xx> 

4.^6.560 

529.584 

651,168 

$5,786,560 

$7,019,584 

$8,631,168 

$116 

$94 

$86 

strong  reasons  why  a  plant  located  about  iS  miles 
west  of  Niagara  Falls  would  be  a  more  favorable  one, 
as  the  water  can  there  be  used  under  300  feet  head, 
requiring  thereby  only  about  one-half  the  amount  of 
water,  per  H.P. ,  which  is  used  at  Niagara  Falls.  The 
construction  necessary  would  not  disfigure  the  vicinity 
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of  Niagara  Falls,  and  as  the  power  would  be  generat- 
ed at  a  point  18  miles  nearer  the  Canadian  market, 
this  advantage  would  accrue  to  the  consumer  by  les- 
sening the  cost  of  transmission.  Sufficient  studies 
and  estimates  have  been  made  to  show  that  a  develop- 
ment can  be  made  at  this  point  at  a  cost  per  H.P.  not 
exceeding  the  cost  of  the  Niagara  developments. 

The  above  estimate  is  based  on  the  best  class  of  con- 
struction in  keeping  with  the  surroundings;  the  machin- 
ery of  the  generating  plant  to  be  10,000  H.P.  units, 
with  one  spare  machine  in  each  case. 

Generating  Plant.    Estimate  of  Yearly  Operating 
Charges. 

Items.  50.000  H.P.     75,000  H.P.     joo.ooo  H.P. 

Development    Development  Development 

Operating  Expenses   $  57,900  $  70,200  $  86,300 

Maintenance  and  Repairs.  115,700  140,400  172,600 

Replacement  Fund   86,800  105,300  129,500 

Interest  at  4  per  cent   231,400  280,800  345,200 

Rental  of  Water   52,500  65,000  "7.500 

Total  yearly  charges..    $544,300       $661,700  $811,100 

In  order  to  determine  the  cost  per  horse-power  per 
year  at  the  high-tension  bus-bars  of  the  transformer 
station,  an  allowance  must  be  made  for  transforming 
losses. 

The  above  estimate  of  yearly  charges  is  based  upon 
setting  aside  a  sinking  fund  for  replacements  sufficient 
to  renew  various  portions  of  the  plant  when  worn  cut 
or  obsolete.  It  has  also  been  assumed  that  the  rate  of 
rental  charged  would  be  similar  to  that  already  in  force 
in  contracts  between  the  Queen  Victoria  Niagara  Falls 
Park  Commissioners  and  existing  power  companies. 

COST  OF  LOW  TENSION  POWER. 
The  following  is  the  cost  of  low  tension  power  at 
sub-stations  (including  sub-stations)  and  is  based  on 
an  assumed  rate  of  $12  per  24-hour  horse-power  per 
annum  for  high  tension  power  at  Niagara  Falls  : 

DIVISION  I,  HAMILTON,  ETC. 

Full  Load.     34;  Load.     14  Load. 
Total  horse-power  distributed      16,000  12,000  S.ooo 

Total  cost  of  power   $15-36  $'5-59  $16.29 

DIVISION  II,  TORONTO  AND  SUBURBS. 

Full  Load.      -V  Load.     ^4  Load. 
Total  horse-power  distributed      50,250  37,687  25,125 

Total  cost  of  power  per  H.P.      $16.53  $16.91  $17.15 

DIVISION    IIA,  GEORGETOWN,  ETC. 

Full  Load.  3-/  Load.  ^  Load. 

Total  horse-power  distributed .  .  3, 106  2,329  '.553 
Cost  of  24-hour  power: — 

Orangeville   $23.66  $25.90  $30.54 

Brampton   21.23  22.45  25.37 

Georgetown   20.14  21.18  23.70 

Milton  '.   19.89  20.72  22.40 

DIVISION    I  IB,  GEORGETOWN,  ETC. 

Full  Load.  i{  Load.  Yi  Load. 

Total  horse-power  distributed.  .        '.856  1.392  927 
Cost  of  24-hour  power  : — 

Brampton                                         $26.00  $28.84  $34-9' 

Georgetown                                     21.93  23. 58  27.25 

Milton                                                20.92  22.11  24.36 

DIVISION  III,  GL'ELPH,  ETC. 

Full  Load.  Load.  1/2  Load. 

Total  horse-bower  distributed  19,040  14,280  9.520 

Cost  of  24-hour  power: — 

St.  Marys   $25.86  $28.33  $34-20 

Stratford                                   20.48  21.48  24.04 

Tavistock   23.50  25.14  29.12 

New  Hamburg                           22.34  23.37  26.0S 

Baden                                          23.91  25-08  28.06 

Berlin  and  Waterloo                   17-36  17.82  19.27 

Guelph                                      18.39  19.08  20.95 

Hespeler                                   18.48  19.02  20.57 

Preston                                        17.00  18.40  iQ-73 

Gait                                           17.35  '7-79  19- iP 

Brantford                                   16.87  '7-29  18.4S 

St.  George                               i7«i4  '7-54  18.62 


DIVISION  IV,  LONDON,  ETC. 


Full  Load. 

^  Load. 

1/2  Load. 

Total  horse-power  distributed 

12,458 

9.345 

6,229 

Cost  of  24-Hour  Power: — 

.  $21.89 

$23-54 

S27.21 

-  i9-5> 

20.  S2 

23-03 

■■  24.30 

26.67 

31-86 

IngersoU  

18.81 

•9-75 

2«-93 

Woodstock  

18. 26 

19. 10 

21. 1 1 

Paris  

18.12 

i8.8i 

20.50 

DIVISION  V,  WINDSOR,  ETC 

Full  Load. 

Total  horse-power  distributed  8,554 
Cost  ot  24-Hour  Power: — 

Windsor  and  Walkerville   $27.13 

Wallaceburg   30.74 

Dresden   30.87 

Chatham   24.62 

Thamesville    27.83 

Both  well   25.45 

Glencoe   27.04 

Sarnia   29.28 

Petrolia   25.52 

Oil  Springs   26.00 

Alvinston   27.64 

Strathroy                               ■  27. 82 


COST  OF  DISTRIBUTION. 
The  following  table  shows  the  cost  of  distribution 
from  municipal  sub-station  to  an  individual  ccnstmer, 
not  covered  bv  local  distribution. 


Load. 

%  Load. 

6.415 

4.277 

S29.41 

S35-47 

34-01 

42.02 

33-74 

40.79 

25-95 

30.15 

29.65 

34-43 

27.02 

31.11 

28.70 

32-90 

32. 55 

39-9' 

27-43 

32.47 

27.99 

33.28 

29.48 

34-19 

30.48 

36.83 

Ui^tancc  in 
miles  from 
Municipal 
substation . 

Cosl  p<  r  horsc-powtr 

per  annum 

for  Ihc  dcli.-cr^-  of  .ario-as  am  om 

Its  of  pom-ct. 

TO  HI- 

r-  HP 

IflO  IIP 

\:«  IIP 

200  HP 

a«  HP 

a«Rr 

2 

$5.S« 

$4.20 

S  .M 

S2  «t 

B  74 

B  «o 

B  H| 

3 

C.89 

s  20 

4.41 

im 

1  » 

t  M 

4 

b 

;« 
»  s; 

C  18 
7.18 

■MB 
h  m 

4.Z7 
4  W 

in 

*»■ 

in 
4  tt 

6 

10  20 

9  24 

«  77 

5  » 

t  u 

4.« 

««' 

s 

14  10 

10  14 

'  «' 

«*  7 

C  24 

»  7* 

10 

1C.12 

12. U 

»  M 

»  M 

7  m 

CM 

1.' 

Ifl.TS 

14. « 

1112 

10  12 

»  41 

7  W 

I- 

22  74 

17. « 

It  4» 

10  TO 

»  S.". 

k  M 

COSTS  OF  STEAM  POWER  PL.WTS. 
The  table  below  shows  capital  costs  of  steam  plants 
'nstalled  and  annual  costs  of  power  per  brake  horse- 
power. 


Capital  Cost  of  PUnI  per  H.F.  IniOallcd. 

Annual  Coat 

Ajiml  Com 

Siic  of  PlanI, 
HP. 

Hnciocs. 
Boilers,  etc., 
installed. 

Building 

ToUl. 

of  lO^hour 

o«  it  hwr 

B.HP. 

50 
GO 
80 
100 


100 
150 
200 
300 
400 
SOO 
760 
1000 


CLASS  I,— S 
I 

tee  00 
5C  00 

4S  70 
44  7.S 
43  00 
CLASS  n.- 


$40  00         rot  at         Ml  i( 

S7.00  WW  7(  n 

MOO  n  7«  «  41 

S  .iO  7!<  W  4* 

31  00  74  00  MK 

n«.s  :  Simple.  CorliM,  iKMKxmdenaing. 


BM  M 

m.48 

U7  74 


Kngii 

Boiicn :  Return  tubular. 


70  70 
62  85 
50. 00 
56  00 
50  00 
44  60 
CLASS  III 

fi3.40 
.5.1  70 
50  10 
45.90 
43  55 
41  25 
40  50 
39  00 
CLASS  IV.- 


35  00  105  7«  CI  14 

S3  .50  M  S5  .S5  .10 

SI  00  m  01  .V  70 

«  00  «t  70  4T  43 

27  . .50  77  .50  4il  f» 

35  00  <»  W       I         40  .V5 

— Enjrincs  :  Compound.  Corlia*.  condennnj;. 
floUcrs  :  Return  tubular  with  i ewei  tT  capacity 


It 


2S  00 
24  00 
20  00 
18.00 
16  00 
14.00 
IS  0« 
12  00 


«1  40 
77  70 
70  10 
C3  W 
.55 
.V5  25 
M  5« 
.M  00 


St 

»  RJ 
20  14 

as  t: 

24  M 
M  7» 
»  !* 

23  V, 


•m 

»t  M 
•7  71 

m  *4 

K5  41 
7»  If 


AO  » 
M  « 
M  71 


■Engines  ;  Compoiiml.  Corliss,  condensing 
Boilers  ;  Water-tube,  with  mm  it  capAcit}^. 


SOO 

.S5.20 

18  00 

73  20 

IS  77 

«6  a 

400 

61.50 

16  00 

67  50 

24  18 

43  SI 

500 

49  40 

14  00 

es  40 

21  1* 

4i  m 

TfO 

46  sr, 

13  00 

.59  70 

22  8a 

41  86 

1000 

4<  ya 

12  OO 

.V  80 

12  47 

41  11 

Note. — Annual  costs  include  interest  at  5  per  cent, 
depreciation  and  repairs  on  plant,  oil  and  waste,  laoor 
and  fuel  (coal  at  $4  per  ton).     Brake  horse  power  is 
the  mechanical  power  at  engine  shaft. 

In  order  to  institute  a  comparison  between  the  cost 
of  electric  power  as  has  just  been  set  forth  and  the  cost 
of  power  generated  by  steam  or  producer  gas.  the  fol- 
lowing tables  have  been  compiled  after  a  careful  study 
of  data  available  in  technical  journals  and  also  from 
data  collected  by  the  Commission  s  eng:ineers  in  vari- 
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ous  towns  within  the  district  under  consideration. 
The  capital  costs  have  been  compiled  from  information 
supplied  by  various  makers  of  engines  and  other  machin- 
ery. The  tables  represent  average  working  con- 
ditions and  assume  a  high  class  installation. 

It  will  be  noted  that  for  a  consumer  requiring  a  large 
installation,  operating  for  ten  hours  only,  there  appears 
to  be  little  advantage  to  be  derived  from  the  use  of 
transmitted  electric  power,  provided  the  power  is  not 
to  be  distributed  throughout  a  consumer's  buildings  by 
a  complicated  system  of  shafting,  belts,  etc.  But  in 
the  majority  of  cases  this  condition  obtains,  and  herein 
lies  one  of  the  specific  advantages  of  electric  power 
Motors  can  be  installed  on  each  floor  of  a  factory,  or 
even  on  each  machine,  with  but  little  loss  in  efficiency, 
and  only  such  motors  as  are  required  to  drive  the 
machinery  in  use  from  time  to  time  need  to  be  oper- 
ated. In  many  cases  due  to  this  fact  the  total  electric 
power  consumption  of  a  large  factory  would  be  reduced 
from  25  per  cent,  to  50  per  cent,  below  that  which  is 
required  under  steam  operation,  working  from  a  cen- 
tral station. 

Again,  where  electric  power  is  available  throughout 
the  24  hours  many  industries  will  work  night  and  day, 
thereby  effecting  a  great  economy,  as  is  evidenced  by 
a  comparison  ot  the  cost  of  24-hour  steam  or  producer 
gas  power  with  24-hour  electric  power. 

Perhaps  the  most  striking  advantage  to  be  derived 
from  the  use  of  electric  power  as  compared  with  other 
power  is  that  the  small  consumer  can  obtain  power  at 
a  rate  which  should  not  be  appreciably  greater  than 
that  made  to  the  large  consumer,  although  the  present 
practice  in  selling  electric  power  is  to  discriminate 
against  the  small  consumer  for  the  reason  that  electric 
power  prices  made  by  private  companies  are  not  based 
on  cost  of  service,  but  are  merely  made  with  a  view  to 
displacing  steam. 

COSTS  OF  PRODUCER  GAS  POWER. 

Table  Showing  Capital  Costs  of  Producer  Gas  Plants 
Installed  and  Annual  Costs  of  Power  per  Brake 
Horse-Power. 
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going  on  many  years,  and  complete  knowledge  on  the 
subject  is  not  available,  with  the  information  at  hand 
it  is  believed  that  in  many  situations  this  form  of 
power  producer  will  be  found  more  economical  than  a 
steam  plant,  and  therefore  a  closer  competitor  of  hy- 
dro-electric power.  It  must  be  remembered  that  the 
same  objections  hold  against  the  producer-gas  plant 
as  those  which  have  been  mentioned  in  reference  to 
steam  plants,  namely,  that  24-hour  power  costs  pro- 
portionately more  than  lo-hour  power  ;  that  the  small 
consumer  does  not  have  the  great  advantage  obtain- 
able by  the  use  of  electric  power  ;  and  also  that  a  cen- 
tral installation  in  a  factory  is  all  that  is  possible  if 
electric  motors  are  required  in  various  parts  of  the  fac- 
tory, and  the  only  prime  mover  available  is  steam  or 
gas.  This  will  make  the  cost  of  electric  factory  opera- 
tion very  expensive,  and  considerably  higher  than  the 
power  costs  shown  in  the  table.  Speaking  generally, 
however,  it  may  be  said  that  producer-gas  plants  have 
a  bright  future,  and  as  the  design  and  construction  is 
perfected  undoubtedly  the  capital  cost  will  be  reduced 
and  the  cost  of  power  lessened. 


Note  :  Annual  costs  include  interest  at  5  per  cent., 
depreciation  and  repairs  on  plant,  oil  and  waste,  labor 
and  fuel.  (I^ituminous  coal  at  $4.00  and  Anthracite 
coal  at  $5.00  per  ton). 

A  reference  to  the  above  table  will  show  that 
the  cost  of  power  developed  by  producer-gas  plants 
and  gas  engines  is  less  than  that  produced  by  steam 
plants  of  the  same  capacity.  It  may  be  said,  iiow- 
ever,  that  up  to  the  present  no  very  large  installations 
of  suction  producers  have  been  made,  250  to  300 
horse-power  being  about  the  maximum.  But  this  has 
been  provided  for  in  the  table  by  assuming  that  the 
larger  plants  will  be  made  up  of  several  units,  each 
unit  being  not  greater  than  350  H.  P.  capacity. 
While  operation  of  producer-gas  plants  has  not  been 


COSTS  OF  POWER. 

In  a  paper  entitled  *'The  Coming  Power"  in  the 
Electrical  Review,  Mr.  E.R.  Knowles  gives  the  follow- 
ing' comparative  commercial  costs  oi  power  from 
various  sources  : 

COMPARATIVE   COSTS   OF    I'(t\VKR    I'EK    BRAKE    HORSE-POWER  YEAR. 

Encine  Fuel  PricP  '^"n^r'^B^H^P^''     Fuel  Coat  per      Fuel  Co«t  p^i 

^  per  Hour         B,H.  P.  Hour.      B  H.-P.  Yi-ar 


Gas     Producer  gas 

< ;  as  ,   Nat  u  ral  gas. 

t!as   Crude  oil. 

*ias    ...  GasoliDf. 

(.'iirliss  condensing      . .  Uoa!  1  Bitum.; 

Turbine  condensinti  .    . ,  Coal  ( Bitum  ) 

tJas    Illurr-inating 

Slide  valve  (simple  1   Coal  (  Hitum  j 

Electric  current  (central 

station  1   

Hydraulic    


Anthracite  pea  coal. 

$!)  per  ton, 
25cts  per  1.000  ft. 

'  cts  per  gallon. 
i2  uts  per  gallon. 
S-1  per  ton 
$3  per  t<.n. 
Wicls.  per  1.000  ft 
5a  per  l,C0Oft- 

S  els.  per  kw  hour 


"■4  pounds 
15  cubic  feet 

1/10  gallon. 

I.'IO  gallon. 

S  pounds 

8  pouoas 
IH  cubic  feet. 

8  pounds. 


$0  ff0187fi 
0.00375 
0.00* 
0,012 
0.0045 
0.i>055 
O.OIB 
0  012 

0.0225 


$18.00 
15.25 
18.00 
40.00 
43.60 
43.M) 
5«.00 
«6.00 


In  conclusion  Mr.  Knowles  says  :  *'While  the  ga 
engine  producer  system  is  still  tar  from  the  desired 
ideal  system,  nevertheless  the  great  gains  in  efficiency 
and  lowering  of  cost  production  shown  by  this  system 
and  its  many  advantages  are  such  that  with  its  advent 
the  gas  engine  has  made  such  rapid  strides  as  a  prime 
mover,  and  its  adoption  to  power  generation  has  given 
so  much  satisfaction  not  only  from  an  economical  point 
of  view,  but  also  for  continuous  and  hard  service,  that 
it  bids  fair  to  revolutionize  all  present  methods  of 
power  production  and  to  become  the  legitimate  suc- 
cessor of  the  steam  engine  and  steam  system." 


THE  CANADIAN  GENERAL  ELECTRIC 
COMPANY. 

The  annual  meeting  of  the  Canadian  (leneral  I^iectric 
Company  was  held  in  Toronto  recently.  The  state- 
ment presented  showed  profits  for  the  past  year  of 
$608,206,  an  increase  over  the  previous  year  of  $25,- 
687. 

The  report  says:  "Many  new  lines  of  manufacture 
have  been  undertaken,  and  the  development  expenses 
necessitated  thereby  have  been  charged  straight  to 
expense  account,  rather  than  to  spread  the  develop- 
ment charges  over  a  period  of  several  years,  as  miglit 
fairly  have  been'done,  and  this  policy  is  considered 
by  your  directors  as  preferable  to  adding  this  year  to 
reserve  fund  from  unexpended  profits." 
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BREAKDOWNS  OF  ELECTRICAL  MACHINERY 


It  has  frequently  been  said  that  failures  are  more 
instructive  than  successes,  and  if  the  saying-  be  a  true 
one,  the  annual  report  of  the  Chief  Engineer  of  the 
British  Engine,  Boiler  &  Electrical  Insurance  Com- 
pany should  be  instructive  in  a  high  degree,  for  it  con- 
tains numerous  descriptions  of  breakdowns  and  other 
troubles  in  electrical  machines  and  steam,  gas  and  oil 
engines.  The  business  of  this  company  is  the  insur- 
ance of  engines,  boilers,  dynamos  and  motors  against 
damage  from  breakdown,  explosion  or  collapse,  as  the 
case  may  be. 

The  last  report  issued  covers  the  year  1904.  Re- 
ferring to  the  insurance  and  inspection  of  electrical 
machinery,  it  is  stated  that  the  increase  in  this  de- 
partment of  the  company's  business  was  satisfactory. 
The  number  of  dynamos  and  motors  insured  at  the 
end  of  1904  exceeded  the  number  insured  at  the  end 
of  1903  by  20  per  cent.  On  the  other  hand,  it  is  re- 
corded that  the  number  of  breakdowns  of  insured  ma- 
chines in  1904  exceeded  the  number  in  1903  by  28  per 
cent.  The  claims  made,  therefore,  increased  more 
rapidly  than  the  insurances  effected.  The  cause  of 
this  increase  is  not  apparent,  unless  it  be  deterioration 
resulting  from  greater  age.  The  rate  of  breakdown 
among  dynamos  was  one  in  twelve,  the  rate  among 
motors  one  in  9.3,  excluding  breakdowns  of  starting 
resistance  switches,  or  one  in  8.2  including  them. 
The  ratios  in  which  the  different  parts  of  the  damaged 
dynamos  and  motors  are  thought  to  have  contributed 
to  the  total  are  : 
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Motors. 
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-5 
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20  " 

16 

3 

Causes  not  ascertained.  .  . 

17 

28 

1 00 
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The  nature  of  these  breakdowns  may  be  gatliercd 
from  the  following  brief  descriptions,  more  than  half  of 
which  relate  to  breakdowns  due  to  defective  workman- 
ship or  design,  because  these  breakdowns  more  often 
teach  useful  lessons  than  those  resulting  from  any  of 
the  other  causes  mentioned: — 

I. — -Small  bi-polar  series-wound  motor,  coupled 
direct  to  the  spindle  of  a  42  in.  Blackman  ventilating 
fan.  The  Inspector  found  the  fuse  melted  and  the 
ends  of  the  copper  brushes  rough  and  opened.  Evident- 
ly the  damage  to  the  brushes  had  been  caused  by  the 
motor  running  backwards  through  the  action  of  the 
wind  upon  the  fan,  for  the  previous  day,  a  Sunday,  had 
been  very  stormy,  and  the  storm  doors  at  the  end  of 
the  outlet  duct  had  inadvertently  been  left  open.  The 
fuse  doubtless  melted  when  the  attendant  tried  to  start 
the  motor,  while  the  commutator  was  jammed  by  the 
disordered  brushes.    The  Inspector  trimmed  and  reset 


the  brushes,  and  left  the  fan  running  satisfactorily. 
The  accident  is  one  of  many  due  to  the  same  cause, 
and  suggests  the  use  of  carbon  brushes  and  of  self- 
acting  shutters  on  the  outlet  ducts  of  motor-driven 
fans. 

2.  — Four-pole  shunt-wound  5  H.  P.  motor,  taking 
current  from  a  3-wire  Corporation  supply  at  460  volts, 
with  the  middle  wire  earthed.  Shortly  before  stopping 
one  evening  the  fuse  melted.  Another  fuse  was  put  in 
which  also  melted.  After  much  fruitless  search  for  the 
fault  the  cover  over  the  main  terminal  block  on  the 
frame  of  the  motor  was  removed,  and  a  mouse's  nest 
and  a  partly  cremated  mouse  were  found  inside.  The 
mouse  was  Iving  in  such  a  position  that  it  must  have 
touched  one  of  the  terminals  and  the  metal  cover 
simultaneously,  and  thus  received  a  shock  of  230  volts, 
the  cover  being  in  contact  with  the  frame,  which  was 
earthed  in  accordance  with  the  Corporation  rules.  The 
mouse  had  evidently  been  in  the  habit  of  coming  home 
after  working  hours  and  going  out  before  the  motor 
started. 

3.  — Four-pole  centre-hung  shunt-wound  motor,  rated 
to  take  45.5  amperes  at  460  volts.  Speed  625  revolu- 
tions per  minute. 

At  one  of  his  periodical  visits,  the  Inspector  found 
the  motor  had  been  stopped  on  account  of  sparking, 
excessive  heating  of  the  armature,  and  falling  out  of 
the  automatic  overload  release  which  was  set  at  70 
amperes.  Seeing  no  defect  about  the  machine  extern- 
ally, he  attempted  to  run  it,  but  found  that  although 
the  speed  was  practically  normal  the  current  taken  was 
so  excessive  that  the  automatic  release  fell  out  as 
stated,  and  finally  the  fuse,  consisting  of  eight  No.  30 
S.W.G.  copper  wires,  melted.  Having  convinced 
himself  that  the  motor  could  not  run.  he  made  a  more 
minute  examination,  and  finally  discovered  a  bad  con- 
tact between  the  negative  supply  cable  and  the  main 
terminal  on  the  machine  due  to  slackness  of  the  term- 
inal nut.  He  tightened  the  nut  and  started  the  motor 
again,  when  it  ran  quite  satisfactorily.  The  trouble 
was  due  to  the  fact  that  one  end  of  the  shunt  circuit,  as 
well  as  the  negative  brush  lead,  was  connected  to  the 
terminal  with  which  the  negative  supply  cable  was 
making  faulty  contact.  .Although  at  first  sight  it  is 
not  obvious  why  a  resistance  introduced  into  the  main 
circuit  of  a  motor  should  increase  the  current  taken 
and  not  affect  the  speed,  yet  a  little  consideration  will 
show  that  it  must  be  so.  For,  whilst  the  voltage 
across  the  armature  is  reduced,  tending  to  reduce  the 
speed,  the  shunt  current  is  also  reduced  in  the  same 
proportion,  weakening  the  field  and  tending  to  increase 
the  speed.  The  two  effects  nullifying  each  other,  the 
speed  remains  unaltered,  but  that  the  motor  may  con- 
tinue to  drive  its  load  the  current  must  be  increased  to 
make  up  for  the  reduction  of  the  voltage  through  the 
resistance  of  the  faulty  contact. 

Judging  from  the  melting  current  of  the  fuse.  aK>ut 
100  amperes,  the  voltage  must  have  been  reduced  bv 
about  50  per  cent.  A  loose  contact  on  a  fuse  terminal 
on  a  motor  circuit  will  produce  the  same  result,  and 
the  melting  of  fuses  attributed  to  the  heat  generated 
by  imperfect  contacts  is  in  many   cases  due  parth  to 
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the  passage  of  excessive  currents  caused  in  the  way 
described. 

4. — Shunt-wound  4  B.H.P.  partly-inclosed  motor, 
taking  current  at  230  volts.  On  receiving  notice  that 
the  motor  had  broken  down,  an  Inspector  was  sent  to 
examine  it.  He  found  it  at  work,  but  sparking  so 
much  that  he  asked  the  owner  to  stop  it  for  examina- 
tion. On  taking  off  the  side  doors  he  found  it  in  a 
filthy  condition,  the  commutator  black  and  rough,  and 
the  brush  holders  covered  with  oil  and  dust  to  such  an 
extent  that  the  ends  of  the  brush  holder  spindles,  nuts, 
and  insulating  washers  were  completely  hidden  by  the 
thick  coating  of  dirt.    The  armature  also  was  oily  and 
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Fig.  la.  —  Breakdowns  of  Electrical  Machinery 


dirty,  and  the  flanges  of  the  bushes  in  the  bearings 
worn  almost  through,  allowing  the  shaft  an  endlong 
motion  of  }^in.  Nothing,  however,  was  broken.  The 
Inspector  thoroughly  cleaned  the  commutator  and 
brush  gear,  and  left  the  motor  running  without  spark- 
ing. The  motor  was  suspended  from  the  ceiling,  and 
inaccessible  without  a  ladder.  Its  neglected  condition 
was  no  doubt  due  to  its  position. 

5. — Completely-inclosed  shunt-wound  38  B.H.P.  mo- 
tor, taking  current  at  420  volts,  and  used  for  driving 
an  ore-cutting  machine  in  an  iron  ore  mine.  On 
receipt  of  a  telegram,  "Motor  stopped,  armature  fir- 
ing," an  Inspector  was  sent  to  ascertain  the  extent  of 
the  damage.  On  arrival  at  the  mine  he  was  informed 
that  the  attendant  having  seen  sparks  through  the 
window  in  the  commutator  end  of  the  casing,  had  stop- 


ped the  motor.  On  examination,  he  found  that  the 
sparks  were  the  result  of  partial  short  circuits  estab- 
lished between  the  spokes  of  the  commutator  by  iron 
dust,  which  had  been  drawn  in  by  the  draught  created 
by  the  armature.  With  some  iron  wire  and  a  pair  ot 
bellows  borrowed  from  a  neighboring  cottage,  he 
scraped  and  blew  out  the  dust,  much  to  the  discomfort 
of  the  miners.  The  motor  was  then  restarted,  and 
worked  all  right.  As  the  casing  of  the  motor  was,  as 
far  as  could  be  seen,  quite  air-tight,  it  seems  probable 
that  it  must  have  been  left  off'  at  some  time,  or  that 
the  dust  must  have  dropped  off"  the  attendants'  clothes 
when  adjusting  the  brushes.    At  the  Inspector's  sug  - 

gestion,  a  canvass  cover 
was  fixed  over  the  open 
spokes  of  the  commutator 
to  prevent  as  far  as  possible 
the  dust  getting  in  between 
them.  This  has  so  far 
proved  successful,  and  the 
makers  of  the  motors  have 
decided  in  future  to  arrange 
the  commutator  spokes  of 
all  machines  for  use  in 
similar  situations  to  form  a 
solid  face  in  front  of  the 
aramature  windings. 

In  another  case,  an  in- 
closed motor  working  in  a 
place  where  hard  dry  wood 
was  sawn,  was  subject  to 
occasional  explosions  of  a 
mild  kind.  The  Inspector 
who  examined  it  attributed 
them  to  rapid  combustion 
of  fine  wood  dust  ignited 
by  sparks  from  the  brush- 
es. These  cases  prove  the 
necessity  for  cleaning  even 
completely-inclosed  motors 
periodically. 

6.  — Completely-inclosed 
4  B.H.P.  Lundell  motor, 
taking  current  at  250  volts. 
The  motor  broke  down. 
When  opened,  the  lower 
part  of  the  field  coil  was 
found  to  be  saturated  with 
oil  and  partly  burnt  out. 
The  oil  had  run  down  from 
the  bearings  and  accumu- 
lated in  the  bottom  of  the  casing,  which  was,  as  usual, 
unprovided  with  a  drain.  This  is  but  one  of  the  many 
similar  cases  which  prove  the  necessity  of  making 
provision  for  draining  the  casings  of  all  protected  and 
inclosed  machines  in  whatever  position  they  are  fixed. 

7. — Four-pole  shunt  wound  motor,  running  at  1,500 
revelutions  per  minute,  and  taking  12)^  amperes  at 
230  volts,  controlled  by  a  main  switch  and  a  starting 
resistance  switch  fitted  with  automatic  no-load  and 
overload  release  coils.  The  Inspector  was  informed 
that  the  motor  could  not  be  started  because  the  fuse 
melted  whenever  the  main  switch  was  put  in.  A 
glance  at  the  position  of  the  lever  of  the  starting  switch 
showed  that  the  resistance  was  cut  out  of  circuit,  and 
the  mains  short-circuited  by  the  motor  armature.  The 
lever  was  fitted  with  a  coil  spring,  but  had  become  so 
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stiff"  from  neglect  that  the  spring  had  not  sufficient 
force  to  throw  it  back  when  released  by  the  no-load 
coil.  It  consequently  remained  in  the  position  in 
which  it  had  been  left  the  last  time  it  had  been  used 
for  cutting  out  the  resistance  coils  of  the  starting 
switch.  A  little  cleaning  and  a  drop  of  oil  applied  by 
the  Inspector  put  matters  right. 

8. — Compound-wound  dynamo,  giving  635  amperes 
at  no  volts  when  running  at  500  revolutions  per 
minute.  Owing  to  failure  of  the  insulation  between 
two  of  the  armature  conductors  an  arc  was  set  up 
which  burnt  a  hole  2^in.  diameter  through  the  wind- 
ings and  down  into  the  core.    The  core  was  not  a 
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slotted  core,  as  the  term  is  generally  understood, 
carrying  all  the  conductors  in  slots  below  the  surface, 
but  was  provided  with  a  certain  number  of  longitudinal 
grooves  in  which  some  of  the  conductors  were  tightly 
fixed.  These  conductors  being  deeper  than  the  grooves, 
es,  projected  above  the  circumference  of  the  core,  and 
formed  driving  bars  for  the  others  which  were  laid 
upon  the  smooth  surfaces  between  them.  Breakdowns 
of  armatures  of  this  design  are  not  infrequent,  and  the 
arrangement  is  not  to  be  recommended,  for  it  is  difficult 
to  hold  the  winding  absolutely  immovable,  and  the 
slightest  movement  soon  grinds  away  the  insulation. 

g. — Four-pole  25  kw.  dynamo,  generating  at  240 
volts  when  running  at  900  revolutions  per  minute.  The 


Inspector  found  the  brushes  sparking  and  the  commu- 
tator worn  flat  at  two  diametrically  opposite  places. 
The  attendant  stated  that  the  machine  had  been  spark- 
ing lor  some  time,  and  that  he  had  noticed  the  flat 
places,  but  was  unable  to  account  for  them.  The  In- 
spector found  signs  of  heating  and  imperfect  contact 
at  the  joints  of  the  armature  conductors  to  the  spokes 
of  the  flattened  commutator  bars,  and  advised  a 
thorough  cleaning  and  resoldering  of  the  joints.  This 
was  done,  and  the  sparking  and  wear  of  the  commuta- 
tor ceased. 

10. — Six-pole  shunt-wound  dynamo,  of  continental 
make,  giving  420  amperes  at  240  volts  when  running 
at  400  revolutions  per  minute.  On 
receipt  of  notice  of  a  breakdown  an 
Inspector  was  sent  to  give  instruc- 
tions for  the  necessary  repairs.  He 
found  one  of  the  armature  con- 
ductors disjointed  from  the  com- 
mutator through  melting  of  the 
solder.  Not  being  satisfied  as  to 
the  cause  he  had  the  steel  wire 
binder  next  to  the  commutator  re- 
moved, and  then  found  the  space 
inside  the  conductors  between  the 
end  of  the  armature  core  and  the 
commutator  filled  with  dirt  and 
solder,  some  of  the  pieces  being  so 
large  that  a  second  steel  binder  had 
to  be  stripped  off  before  they  could 
be  got  out.  In  all  about  half  a 
pound  of  solder  was  removed  after 
three  hours'  work.  It  is  difficult  to 
see  how  the  solder  got  inside  the 
armature,  except  on  the  supposition 
that  the  conductors  had  been  laid  in 
their  respective  slots  in  the  commu- 
tator spokes  and  secured  by  the 
steel  binders,  and  that  the  armature 
had  then  been  placed  on  end,  and 
the  connections  soldered  ;  but  it  is 
still  more  difficult  to  understand 
how  the  machine  could  have  run 
with  the  commutator  arms  so 
frequently  short  circuited,  as  they 
must  have  been,  by  the  loose  pieces 
of  solder  coming  into  contact  with 
them. 

1 1. — Twelve-pole  direct- d  riven 
dvnamo,  giving  i  ,200  amperesat235 
volts  when  running  at  160  revolu- 
tions per  minute.  The  machine 
was  of  continental  make,  and  erected  by  the  makers" 
men,  but  had  proved  unsatisfactory  owing  to  heating 
of  the  commutator  and  violent  sparking.  One  of  the 
Inspectors  was  asked  to  examine  it,  and  try  to  find  a 
remedy  for  the  trouble.  On  testing  between  the 
segments  of  the  commutator  he  found  four  in  parallel, 
but  the  brushes  only  covering  two  and  a  half.  The 
commutator  was  48  in.  diameter,  and  there  were  1 2 
brush  spindles,  each  carrying  10  carbon  brushes  0.9S 
in.  wide  and  0.59  in.  thick.  He  was  told  that  the 
brushes  on  each  spindle  instead  of  being  in  line  had 
originally  been  staggered,  each  alternate  brush  being 
a  little  in  advance  of  its  neighbor,  so  that  the  brushes 
then  covered  three  segments.    This  arrangement  hav- 
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ing-  proved  unsatisfactory,  new  brush  holders  had  been 
supplied  with  brushes  covering  2^  segments,  and 
finally  an  expert  from  the  makers  had  come  over  and 
fitted  new  brushes,  again  covering  segments  only. 
The  Inspector  could  not  ascertain  the  reason  for  this 
arrangement,  but  having  ascertained  that  there  were 
four  bars  in  parallel,  he  could  not  see  how  the  brushes 
n  use  could  short  circuit  consecutive  coils,  and  allow 
time  for  commutation.  He  therefore  suggested  trying 
new  brushes  wide  enough  to  cover  4^   segments  on 
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3 — Breakdowns  of  Electrical  Machinery. 

MS  — Main  Switch  (front  and  siJe  view). 
RC  =  Reversing'  Controller. 
FC  =  Field  Coils. 
LRS  =  Liquid  Resisting  Starter. 


two  of  the  brush  holders.  The  alteration  being  suc- 
cessful, the  remaining  brushes  were  altered,  and  the 
machine  has  run  satisfactorily  since.  The  reason  tor 
setting  the  brushes  to  cover  2^  segments  only  has  not 
been  ascertained. 

12.  — Compound-wound  2-pole  dynamo,  giving  40 
amperes  at  100  volts  at  1,180  revolutions  per  minute. 
The  Inspector  found  the  owner  preparing  to  take  out 
the  armature  for  the  purpose  of  sending  it  to  the  works 
of  a  firm  in  the  neighborhood  who  had  informed  him 
that  it  would  have  to  be  stripped  and  rewound. 
Fortunately,  the  Inspector  arrived  in  time  to  stop  the 
work,  for  the  trouble  was  entirely  due  to  short  circuits 
between  the  commutator  segments  caused  by  an  un- 
skilful attempt  to  turn  up  the  surface  with  a  blunt  tool, 
which  had  dragged  the  copper  over  the  mica  insulat- 
ing strips.  After  filing  down  the  roughest  places, 
picking  the  copper  out  of  the  mica,  and  smoothing  the 
surface  with  sandpaper,  the  Inspector  started  the 
machine  and  left  it  running  satisfactorily. 

13.  — Series  wound  8  H.P.  motor,  taking  current  at 
200  volts,  and  connected  by  a  coupling  on  the  end  of 
the  armature  spindle  to  the  hoisting  motion  of  a  crane. 
The  armature  shaft  broke  off  at  the  shoulder  against 
which  the  coupling  abutted.  The  shoulder  was  quite 
square  to  the  shaft.  The  fracture  started  in  the  square 
corner  all  round  the  circumference,  and  gradually  ate 
its  way  inwards  till  the  sound  core  became  insufficient 
to  bear  the  stress  upon  it.  The  weakening  effect  of 
abrupt  changes  of  section  and  sharp  notches  in  shafts 
is  duly  appreciated  by  most  makers  of  steam  engines, 
but  makers  of  dynamos  and  electric  motors  seem  tjuite 


indifferent  to  it;  yet  considering  the  enormous  number 
of  alternations  of  stress  in  a  given  time  on  the  shafts 
of  these  machines  one  would  think  that  every  possible 
device  would  be  resorted  to  to  minimize  their  eff"ect. 
Considering  that  these  small  shafts  often  make  from 
three  to  four  million  revolutions  per  week  of  56  hours, 
it  is  wonderful  that  they  live  so  long  as  they  do. 

14. — Four-pole  inclosed  shunt-wound  20  B.  H.  P. 
motor,  taking  current  at  110  volts  and  running  at  560 
revolutions  per  minute.  The  commutator  consisting  of 
no  segments  g  in. long  was  built  upon  a  cast-iron  quill  or 
sleeve,  and  secured  at  one  end  by  a  collar  on  the  quill  and 
at  the  other  by  a  clamping  ring.  This  ring  was  fastened 
to  the  cast-iron  quill  by  six  steel  screws  ^  in.  diame- 
ter, with  cheese  heads  recessed  into  countersunk  holes 
on  the  face  of  the  clamping  ring  and  screwed  into  the 
end  of  the  quill  parallel  to  the  motor  shaft.  The  com- 
mutator segments  got  loose  and  began  to  rise,  and  on 
examination  the  six  screws  which  held  the  clamping 
ring  were  found  to  be  broken  between  the  heads  and 
the  parts  which  were  screwed  into  the  quill.  As  the 
screws  were  tightened  with  a  screw-driver  it  is  incon- 
ceivable that  they  could  have  been  broken  by  exces- 
sive force  applied  by  the  workman,  and  the  suggestion 
is  made  that  they  were  broken  by  the  stress  caused  by 
the  expansion  of  the  copper  segments  due  to  heat. 
This  suggestion  is  not  so  far  fetched  as  may  at  first 
sight  appear. 

The  expansion  of  the  copper  bars  9  in.  long  would 
be  .00009  i"-  P^f  degree  Fah.,  rise  of  temperature, 
while  the  expansion  of  the  cast-iron  quill  would  only 
be  .000054  i"-    Suppose  when  working  the  tempera- 
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Fii;.  4 — Breakdowns  of  Electrical  Maciiinkrv. 

MS  =  Main  Switch  (front  and  side  view). 

RC~Revcrsinff  Controller. 
PC -Field  Coils. 
LKS- Liquid  Kesistinff  Starter. 
NIR  -Non-inductive  Resistance. 

ture  of  the  copper  rose  50°,  and  that  of  the  iron  20° 
above  the  temperatures  at  which  the  commutator  was 
put  together,  then  the  difference  in  the  expansion  of 
the  two  would  be  .00009  ^5°  —  (.000054  x  20) 
.0033  in.,  and  this  would  be  the  amount  by  which  the 
screws  and  the  quill  would  have  to  stretch.  Suppos- 
ing the  whole  of  the  stretching  to  take  place  between 
the  heads  of  the  bolts  and  the  end  of  the  quill,  that  is, 
in  the  parts  which  passed  lliroiigli  llie  clamping  ring. 
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a  length  of  about  in.,  then,  with  a  modulus  of  elas- 
ticity of  30,000,000  lbs.  per  square  inch  the  stress  on 
the  bolts  would  be  30,000,000  x  .0033  0.5  =  198,- 
000  lbs.  per  square  inch.  Of  course,  the  actual  stress 
was  not  so  great,  because  the  quill  notwithstanding  its 
enormously  greater  cross-sectional  area  must  have 
stretched  to  some  extent  as  well  as  the  bolts,  while 
the  insulating  material  between  the  ends  of  the  cop- 
per bars  and  the  collar  and  clamping  ring  which  held 
them  must  have  been  to  some  extent  compressed. 
Still  the  rough  calculation  indicates  the  magnitude  of 
the  stresses  set  up  by  even  a  small  amount  of  expan- 
sion when  it  has  been  taken  up  by  a  short  piece  of 
material. 

15. — Compound-wound  six-pole  dynamo,  giving  125 
amperes  at  200  volts  when  running  at  575  revolutions 
per  minute,  used  for  lighting  a  spinning  mill  in  the 
morning  and  evening,  and  for  charging  a  battery  in 
the  owner's  house  during  daylight.  One  day  on 
switching  the  dynamo  on  to  the  battery  the  fuses 
melted.  The  Inspector  who  attended  to  ascertain  the 
cause  found  the  polarity  of  the  dynamo  field  reversed, 
so  that  when  switched  on  to  the  battery  the  armature 
was  in  circuit  with  it,  thus  short  circuiting  the  system. 
The  arrangement  of  the  connections  is  indicated  by 
Fig.  I,  which  shows  that  current  from  the  battery  to 
the  dynamo  passed  through  the  series  coils  in  the  op- 
posite direction  to  current  from  the  dynamo  to  the 
battery,  and  therefore  tended  to  reverse  the  polarity  of 
the  field,  and  did  reverse  it  when  the  ampere  turns  in 
the  series  exceeded  those  in  the  shunt.  The  next  dia- 
gram. Fig.  I  a,  shows  the  alteration  suggested  by  the 
Inspector  to  prevent  a  repetition  of  the  accident. 

The  Inspector  was  unable  to  find  out  how  the  direc- 
tion of  the  series  current  became  reversed.  It  might 
have  happened  in  many  ways — for  instance,  the  auto- 
matic switch  may  have  stuck  and  failed  to  fall  out  on 
the  opening  of  the  battery  main  switch,  in  which  case 
the  battery  would  be  short  circuited  on  putting  in  this 
switch  again  for  charging.  The  automatic  switch 
would  then,  indeed,  fall  out  or  the  fuse  would  melt, 
but  in  the  meantime  the  polarity  of  the  magnet  would 
have  been  reversed.  Again,  the  attendant  may  have 
put  in  the  automatic  switch  by  hand,  without  thinking 
what  he  was  doing,  before  starting  the  dynamo.  In 
fact,  so  many  accidents  may  occur  that  it  may  be 
taken  as  an  axiom  of  good  practice  that  the  series 
windings  of  compound  machines  should  ever  be  in  cir- 
cuit with  a  battery. 

As  the  company  has  had  several  similar  cases  to 
deal  with,  and  as  the  correspondence  to  which  they 
have  given  rise  shows  clearly  that  the  danger  is  not 
generally  understood,  it  may  be  well  to  explain  how  it 
may  be  avoided. 

One  of  the  most  common  devices  is  the  insertion  of 
a  short-circuiting  plug  to  cut  out  the  series  windings  ; 
but  this  is  unsatisfactory,  because  the  plug  may  be 
forgotten,  or  the  presence  of  a  little  dirt  on  the  plug 
or  socket  may  prevent  effective  contact.  The  arrange- 
ment recommended  by  the  Company  is  shown  by  the 
diagram,  Fig.  2,  from  which  it  will  be  seen  that  it  is 
impossible  to  place  the  series  windings  of  the  dynamo 
in  circuit  with  the  battery,  because  the  change-over 
dynamo  switch  cannot  connect  a  with  the  contacts  c 
and  b  at  the  same  time.  It  is  also  clear  that  the  light- 
ing circuits  cannot  receive  current  direct  from  the 
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dynamo  when  the  latter  is  running  at  the  higher  volt- 
age required  for  charging  the  battery. 

16.  — Compound-wound  20  B.H.P.  motor,  proposed 
for  insurance.  The  motor  belonged  to  a  jib  crane, 
and  was  supplied  with  current  at  500  volts  through  a 
double  pole  main  switch,  a  liquid  resistance  starting 
switch,  and  a  controller  for  reversing.  The  shunt  coil 
was  connected  across  the  mains,  as  indicated  in  the 
diagram  Fig.  3,  so  that  the  shunt  circuit  was  broken 
whenever  the  main  switch  was  opened,  and  the  insula- 
tion strained,  and  finally  broken  down,  by  the  high 
voltage  resulting  from  the  induction  of  the  shunt  cir- 
cuit. V^arious  methods  of  connecting  the  shunt  coils 
of  motors  having  wire  resistances  in  the  starting 
switches  to  prevent  breakage  of  the  shunt  circuits 
were  explained  in  detail  in  the  Annual  Report  for 
1899,  and  the  necessity  for  adopting  one  or  other  of 
them  seems  to  be  more  generally  admitted  than  it  was 
five  years  ago.  These  methods,  however,  are  not  al- 
ways easily  adapted  to  motors  controlled  by  liquid 
starting  switches,  and  the  problem  is  still  further  com- 
plicated by  the  introduction  of  a  reversing  controller. 
Therefore  it  often  happens,  as  in  this  case,  that  it  is 
not  possible  to  arrange  the  connections  so  that  the 
shunt  circuit  may  always  remain  closed  on  the  motor 
armature,  and  some  other  device  is  necessary  to 
"damp  down"  the  inductive  effect  which  the  breaking 
of  the  shunt  produces.  This  device  consists  in  putting 
a  non-inductive  resistance  in  parallel  with  the  shunt, 
of  sufficiently  low  resistance  to  prevent  a  dangerous 
rise  in  voltage  when  the  circuit  through  the  shunt  is 
broken.  Sometimes  a  bank  of  lamps  is  placed  per- 
manently in  parallel  with  the  shunt,  but  this  arrange- 
ment is  somewhat  wasteful.  A  better  plan  is  to  use 
some  special  form  of  main  switch  like  that  shown  in 
the  diagram,  Fig.  4,  which  will  throw  the  non-induct- 
ive resistance  into  parallel  with  the  shunt  just  before 
the  main  circuit  is  broken.  The  arrangement  has  also 
the  advantage  of  first  disconnecting  everything  except 
the  shunt  circuit,  so  that  the  armature  and  other  parts, 
which  are  seldom  as  well  insulated  as  the  magnet  coils, 
are  not  exposed  to  the  rise  in  voltage  which  even  the 
introduction  of  the  non-inductive  resistance  does  not 
entirely  prevent. 

17.  — Series-wound  2-pole  30  B.H.P.  motor,  taking 
current  at  400  volts.  The  armature  core  was  carried 
on  a  gun-metal  spider  with  three  arms  threaded  upon 
a  steel  shaft  3  in.  diameter  with  a  feather  key  and  se- 
cured against  a  collar  at  one  end  and  by  a  nut  1  '4  in- 
thick  and  35^ in.  over  the  flats  at  the  other.  The  com- 
mutator segments  were  carried  on  a  gun-metal  quill 
having  a  collar  at  one  end  and  a  nut  at  the  other  in  the 
usual  way.  The  quill  was  held  against  a  shoulder  on 
the  armature  shaft  by  a  nut  at  the  outer  end  and 
prevented  from  turning  partly  by  the  friction  of  the  nut 
and  partly  by  an  iron  peg  3  16  in.  diameter  stuck  into 
a  radial  hole  in  the  shaft  and  projecting  3  16  in.  above 
the  surface  to  engage  in  a  short  keyway  cut  in  the  in- 
side of  the  quill.  Owing  to  low  insulation,  the  com- 
mutator was  taken  off  in  order  to  test  the  armature 
conductors,  when  the  peg  above  referred  to  was  found 
partially  sheared  through,  the  nut  for  securing  the  arma- 
tere  spider  off  the  screwed  part  of  the  shaft,  and 
hanging  loose  upon  the  plain  part  between  the  end  of 
the  screwed  thread  and  the  commutator  quill,  also  the 
keyway  in  the  spider  worn  ^4' in.  wider  than  the  key. 
Both  armature  and  commutator  being  loose  upon  the 
shaft,  breakage  of  the  end  connections  and  destruction 
of  the  insulation  by  rubbing  might  be  expected. 

Attention  is  drawn  to  this  case  because  it  is  typical 
of  so  many  others,  and  to  emphasize  the  necessity  for 
first-class  workmanship  in  the  fitting  of  spiders,  cores, 
and  keys  in  dynamo  construction.  If  shrinking  or 
forcing  by  hydraulic  pressure  is  not  to  be  resorted  to, 
nothing  but  the  most  accurate  fitting  will  insure 
durability.  Another  point  to  be  insisted  on  is  the 
advantage  of  fitting  both  the  armature  core  and  the 
commutator  on  one  sleeve,  so  as  to  reduce  the  risk  of 
relative  movement  to  a  minimum. 
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THE  ELECTRICAL  DEVELOPMENT 
COMPANY. 

One  hundred  prominent  business  men  of  Toronto 
accepted  the  invitation  of  the  directors  of  the  Ontario 
Development  Company  of  Ontario  to  visit  Niagara 
Falls  on  the  8th  inst.  and  witness  the  laying  by  the 
Lieutenant-Governor  of  Ontario  of  the  corner  stone  of 
the  Company's  new  power  house  now  in  course  of  con- 
struction. 

The  party  was  conveyed  to  the  Falls  by  special  train 
under  the  direction  of  the  President,  Sir  Henry  Pellatt  ; 
the  Managing  Director,  Mr.  Frederic  Nicholls,  and 
the  Secretary,  Mr.  Harry  Nicholls,  and  spent  an  in- 
teresting day  in  inspecting  the  various  features  of  this 
important  undertaking,  on  which  about  $8,000,000  has 
already  been  expended. 

The  laying  of  the  corner  stone  of  the  building  by  the 
Lieutenant-Governor  was  followed  by  the  laying  of 
two  other  foundation  stones  by  the  President  and 
Managing  Director  respectively,  after  which  the  visitors 


Canadian  Electrical  Association,  Niagara  Falls,  Ont. , 
June  ig,  20  and  21. 

American  Boiler  Manufacturers'  Association,  Pitts- 
burgh, Pa.,  September  18,  19  and  20. 


A  SHORT-SIGHTED  POLICY. 

Ottawa,  May  7th,  igo6. 

Editor  Canadian  Electrical  News  : 

Dear  Sir, — Leading:  architects  and  electrical  contractors  are 
much  incensed  at  the  action  of  the  city  in  withdrawing:  from  the 
agreement  with  the  Ottawa  Electric  Company  to  uphold  the 
Underwriters  in  the  inspection  of  this  city.  It  is  a  short-sighted 
policy  and  not  much  credit  to  the  city.  Nearly  every  city  in 
America  and  Europe  have  an  inspector  who  is  maintained  by  a 
system  of  fees  and  it  is  a  recognized  custom  practically  over  the 
civilized  work. 

The  Canadian  Fire  Underwriters'  Association  sent  their  chief 
electrician  to  Ottawa  last  year  and  agreed  to  appoint  a  man  if 
the  city  and  the  company  would  withhold  meters  until  certificate 
of  inspection  was  produced.  This  was  agreed  to  by  ooth  parties 
and  the  city  agreed  to  contribute  a  small  sum,  something  less 
than  $100  per  year,  and  the  company  likewise  ;  the  Underwriters 


Laving  thk  Corner  Stone  of  the  Electrical  Development  Company's  Power  House,  Niagara  Fails,  Ont. 

May  8th,  1906. 


were  entertained  at  luncheon,  when  the  Directors  were 
heartily  congratulated  upon  the  success  of  their  great 
enterprise,  regret  being  expressed,  however,  that  the 
Ontario  Government  should  have  adopted  legislation 
calculated  to  cause  the  withholding  of  capital  from 
undertakings  of  this  character  and  to  injure  the  large 
investments  already  made. 

Further  particulars  of  the  progress  of  this  great 
undertaking  is  withheld  pending  the  publication  of  our 
June  number,  in  which  it  is  proposed  to  publish  more 
detailed  description  of  the  works  under  construction 
for  the  utilization  of  the  great  water  power  at  Niagara 
Falls. 


APPROACHING  CONVENTIONS. 

American  Institute  of  Kiectrical  linglneers,  Milwau- 
kee, Wis.,  May  28  to  June  i. 

National  Electric  Light  Association,  Atlantic  City, 
N.  J.,  June  5,  6  and  7. 


to  find  the  balance  required.  This  uas  agreed  to  mikI  tiic  Under- 
writers appointed  Mr.  Berlstienger  on  a  salary  and  furnisht- d  all 
other  expenses  and  charged  the  customary  nominal  fee,  which 
only  pays  a  very  small  portion  of  the  cost.  The  city  have 
evidently  listened  to  a  lot  of  petty  objectors  and  have  withdrawn, 
so  that  unless  strong  objection  is  made  by  representative  arch- 
itects and  contractors  Ottawa  bids  well  to  slide  back  to  its 
original  state  of  chaos  and  will  some  day  mourn  a  conflagration 
again  or  have  their  insurance  rates  "boosted"  owing  to  the  lack 
of  protection.  If  the  city  won't  pay  for  an  inspector  they  might 
at  least  assist  the  Underwriters  in  maintaining  an  alieadv  much 
needed  and  well  started  inspection  bureau. 

This  is  a  duty  devolving  upon  a  city  and  especially  on  lighting 
companies,  and  it  is  up  to  the  trade  to  "kick"  vigorously  against 
such  a  display  of  ignorance  and  short-sightedness  on  the  part 
of  someone. 

Yours  truly. 

Electrician. 

[Does  it  not  seem  that  it  would  be  in  the  interests  of  the 
LInderwriters  to  employ  an  inspector  for  a  citj-  the  size  of 
Ottawa?  An  expenditure  of,  say,  one  thousand  dollars  a  year 
for  salary  would  be  mfinitesimal  if  the  risk  of  fires  resulting  from 
bad  wiring  is  great.  Would  not  the  situation  be  improved  by 
employing  such  an  inspector  and  doing  away  with  fees  alto- 
gether?—The  Editor.] 
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This  number  of  the  Electrical 
E:iectricck.l  GrowtK.  News  consists  of  fifty-two  pages, 
which  will  be  the  size  of  all 
regular  editions  in  future  until  another  enlargement 
becomes  advisable.  So  great  has  been  the  growth  of 
the  electrical  business  in  Canada  that  increased  space 
was  needed  to  describe  the  many  interesting  plants 
and  record  the  progress  of  the  industry  generally. 
The  growth  of  this  journal  will  be  dependent  upon  the 
advancement  of  electricity,  which  promises  to  be  very 
marked  in  the  next  few  years,  and  we  predict  that 
another  increase  in  size  will  shortly  become  necessary. 
It  has  always  been  our  aim  to  confine  the  contents 
of  the  Electrical  News  to  the  special  field  which  it 
represents.  We  want  to  make  the  paper  peculiarly 
interesting  and  instructive  to  persons  engaged 
in  all  branches  of  the  electrical  business,  and  to  tiiat 
end  we  invite  suggestions  as  to  how  we  may 
improve  it.  Contributions  on  electrical  subjects,  or 
descriptions  of  new  apparatus  and  methods  of  installa- 
tion and  operation,  will  always  be  appreciated. 


Elsewhere    we    print  abstracts 

DepreclaLtiork  ir\        ,  ^,  r     .       ^  .  . 

Electrical  AppB.rs^tvis.''^^'^  ^'^^  '"'^PO''*  the  British 
Engine,  Boiler  and  Electrical 
Insurance  Company,  of  Manchester,  England,  and 
facts  are  presented  therein  which  call  for  comment. 
We  are  at  a  loss  to  understand  such  a  large  percen- 
tage of  breakdowns,  and  sufficient  information  is  not 
given  to  enable  us  to  intelligently  solve  the  question. 
It  may  be  that  the  percentage  is  based  on  the  number 
of  cases  of  reported  trouble,  and  has  no  relation  to 
the  pecuniary  loss  to  the  company.  It  is  apparent 
that  the  company's  inspector  is  called  for  a  blown  fuse, 
and  if  such  is  considered  a  braakdown  we  can  under- 
stand the  large  number  of  so-called  accidents.  While 
not  being  as  familiar  with  the  class  of  machines  used 
in  England  as  those  employed  on  this  Continent,  we 
would  be  inclined  to  think  that  the  machines  insured 
were  those  of  a  low  grade  of  manufacture,  and  under 
such  circumstances  the  frequency  of  breakdown  may 
to  a  certain  extent  be  explained.  If  such  is  the  case, 
the  cost  of  insurance  to  the  insured  must  be  higher, 
and  doubtless  the  company,  while  not  desiring  such 
risks,  is  willing  to  take  the  hazard  at  a  proportional 
premium.  The  whole  question  is  one  of  decided  in- 
terest, and  though  the  report  does  not  give  much  in- 
formation of  value,  still  in  it  we  have  a  nucleus  of 
engineering  data  which  may  some  day  prove  of  value. 
If  the  .American  Institute  of  Electrical  Engineers 
should  investigate  the  question  of  breakdowns,  on  the 
same  basis  as  they  have  gone  into  the  lightning  prob- 
lem, the  data  would  be  more  comprehensive,  and  from 
it  could  be  taken  a  typical  rate  of  failure.  Under  such 
circumstances,  blown  fuses  would  not  be  considered 
as  very  serious  accidents,  and  cases  where  mice  built 
nests  in  motor  frames  would  doubtless  be  excluded. 


Hamilton,  Ont. 
Hamilton,  Ont. 
Toronto,  Ont. 
Toronto,  Ont. 
Chatham,  Ont. 
Chatham,  Out. 


Elsewhere  we  publish  extracts 
The  Hvdro-EIectric     <-  ., 

Keport  "'^^^^  ^^^'^  report  of  the  Hydro- 

Electric  Commission,  dealing 
with  the  cost  of  power  delivered  from  Niagara  Falls 
to  the  various  Municipalities  in  the  southern  part  of 
Ontario.  This  is  the  first  report  which  has  come  to  us 
from  the  Commission,  and  it  deals  onlv  with  that  sec- 
tion of  territory  which,  for  convenience,   has  been 
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named  the  "Niagara  District,"  and  which,  according 
to  the  plans  of  the  Commission,  could  be  supplied  from 
the  waters  of  Niagara  Falls.  The  Engineer  of  the 
Commission  has  handled  this  matter  in  a  very  able 
way,  and  while  we  are  inclined  to  think  that  he  is 
rather  optimistic  when  dealing  with  operating  costs, 
nevertheless  we  consider  that  the  data  given  in  the 
report  is  of  considerable  value,  and  that  it  throws 
appreciated  light  on  the  subjects  about  which  much 
doubt  has  existed  in  the  past.  The  report  points  out 
that  so  far  as  the  Municipalities  are  concerned,  it 
might  be  a  wise  move  to  erect  transmission  lines  to 
Niagara  Falls  and  purchase  power  from  the  companies 
which  are  in  operation  there  at  the  present  time,  or 
shortly  will  be  in  operation.  In  the  event  of  its  being 
found  impossible  to  make  satisfactory  arrangements 
with  the  existing  companies,  the  report  proposes  the 
erection  of  a  fourth  power  house  on  the  Canadian  side, 
adopting  a  scheme  of  development  very  similar  to  that 
which  has  been  employed  by  the  company  which  will 
furnish  power  to  Toronto.  The  Engineer  ajso  points 
out  that  there  is  a  location  some  twelve  or  thirteen 
miles  west  of  Niagara  Falls  which  could  be  developed 
at  a  cost  per  horse  power  not  exceeding  the  proposed 
Niagara  .plant,  and  he  draws  attention  to  the  fact  that 
at  this  western  site  the  available  head  would  be 
approximately  three  hundred  feet,  instead  of  one  hun- 
dred and  forty,  which  is  the  average  now  in  use  at  the 
Falls  proper.  The  report  has  created  considerable 
interest,  and  while  we  appreciate  the  effort  which  has 
been  expended  in  collecting  the  data,  we  regret  that  it 
is  necessary  to  anticipate  a  repetition  of  the  slow  but 
sure  death  experienced  by  the  municipal  document. 


In  the  last  few  numbers  of  this 
Inspection.  paper,  comment   has  appeared 

upon  various  pages  which  can 
be  generally  characterized  as  applying  to  questions  of 
good  wiring.  While  there  seems  to  be  no  immediate 
hope  of  a  satisfactory  solution  of  the  difficulties  which 
have  confronted  engineers  for  many  years  past,  still 
the  necessity  for  some  radical  and  concerted  action 
is  decidedly  apparent.  When  we  discussed  in  these 
columns  the  subject  ot  electric  fires,  we  pointed  out  the 
lamsntable  habit  of  the  general  public  of  attributing 
all  fires  of  unknown  cause  to  electric  wiring.  We  are 
quite  willing  to  admit  our  share  of  liability,  but  on  the 
other  hand,  some  slight  protest  can  be  expected  where 
every  unknown  fire  is  charged  against  the  electrical 
fraternity.  Where  fires  of  electrical  origin  actually  do 
occur,  we  usually  find  that,  as  one  of  our  correspond- 
ents stated,  the  work  has  been  done  by  amateurs, 
firemen,  carpenters,  etcetera.  The  suggestion  of 
licensing  wiremen  is  an  exceedingly  good  one,  but  in 
combination  with  such  a  license  system  an  inspection 
bureau  should  be  maintained  which  would  be  efficient 
in  every  sense  of  the  word.  The  maintenance  of  this 
bureau  is  really  of  little  importance,  so  long  as  the 
work  of  such  department  is  carried  out  in  a  systematic, 
thorough,  and  effective  way.  (ienerally  speaking,  we 
are  inclined  to  think  that  the  cost  of  such  a  department 
should  be  borne  equally  by  the  City  and  by  the  Under- 
writers, and  that  this  department  should  also  have  the 
power  of  granting  first  and  second  class  licenses  to 
wiremen.  (iencral  licenses  could  be  granted  to  con- 
tractors, under  which   license   they   would   agree  to 


employ  licensed  wiremen  only.  Then,  after  a  job  had 
been  completed,  an  inspector  of  the  department  would 
be  called  upon  to  examine  the  work,  and  should  he 
find  things  in  bad  shape,  the  guilty  party  could  be  lo- 
cated at  once,  and  a  lost  certificate  should  result. 
Such  a  system  of  inspection  and  license  would  be  fair 
to  all  conscientious  contractors  who  desire  to  turn  out 
nothing  but  first-class  work,  and  who  make  a  practice 
of  using  first  class  material.  These  men  are  to-day 
frequently  under-bid  by  a  miscellaneous  collection  of 
little  men  who  take  jobs  at  any  price,  and  who  do 
'vvork  in  the  very  cheapest  possible  way,  using  in  many 
cases  material  which  the  Underwriters  would  absolute- 
ly refuse  to  accept,  and  relying  on  the  hidden  condition 
of  this  material  to  pass  inspection. 

The  use  of  iron  conduit  is  unquestionably  safer  in 
some  localities  than  the  old  style  open  wiring,  but  it 
does  not  follow  from  this  that  its  use  is  advantageous 
under  every  condition.  When  Mr.  Ross  spoke  of  this 
matter  in  Montreal  he  undoubtedly  had  this  fact  in 
view,  and  he  supported  his  opinion  by  his  own  per- 
sonal experience.  A  conduit  system,  to  be  safe,  must 
be  installed  in  same  conscientious  manner  which 
makes  open  wiring  safe,  and  what  trouble  has  arisen 
may  doubtless  be  charged  to  the  little  contractors  who 
make  money  on  a  job,  no  matter  at  what  price  it  is 
taken.  The  situation  is  getting  worse,  and  with  the 
large  amount  of  interior  wiring  now  being  installed,  it 
is  certainly  essential  that  either  the  Underwriters  or 
the  Cities,  or  both,  take  immediate  steps  to  prevent 
the  continuance  of  this  cheap  class  of  work.  The 
position  of  the  electric  light  companies  is  materially 
affected,  for  though  fires  of  electrical  origin  are  of 
more  or  less  interest  to  them,  still  the  feature  which 
concerns  them  most  is  the  possible  loss  of  life  which 
may  arise  from  defective  wiring.  We  all  know  the 
difficulty  of  keeping  the  lines  free  from  grounds. 
Theoretically  it  may  not  be  impossible,  though  practi- 
cally speaking  it  is  so.  Sometimes  we  can  locate  and 
remove  a  ground  very  quickly,  but  in  other  cases  days 
may  elapse  before  the  trouble  is  remedied,  and  it  is 
the  luck  of  the  under  dog  that  somebody  is  going  to 
get  hurt  during  this  period.  The  little  contractor, 
who  puts  up  the  defective  wiring  in  the  house,  does 
not  come  in  for  the  same  share  of  blame  as  the  large 
corporation  engaged  in  supplying  electrical  energy, 
and  the  well  known  habits  of  juries  to  render  verdicts 
against  large  corporations  makes  the  situation  un- 
pleasant. It  is  our  opinion  that  the  electric  companies 
can  be  instrumental  in  obtaining  a  proper  system  of 
licensing  and  inspection.  If  they  refuse  point  blank, 
and  absolutely,  to  connect  their  lines  to  wiring  systems 
which  have  not  been  installed  by  a  licensed  workman, 
and  which  have  not  been  inspected,  there  will  soon 
come  a  time  when  such  licensing  and  inspecting  will 
be  universal.  Whether  it  would  pay  the  lighting 
company  to  have  their  own  inspector  is,  of  course,  a 
question  which  must  be  worked  out  for  each  individual 
case,  but  in  any  event  it  is  certainly  within  the  juris- 
diction of  such  companies  to  insist  that  all  wiring  shall 
be  properly  installed  and  shall  be  kept  in  first  class 
shape. 


Tfio  mercury  vapor  an-  is  being-  laryoty  iiitrocluroii  lor  factory 
lighting,  and  is  found  to  be  rcniarl<al)Iy  eflicient  and  economical. 
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TORONTO  BRANCH  A.LE.E. 

The  annual  meeting  of  the  Toronto  Branch  of  the 
American  Institute  of  Electrical  Engineers  was  held  at 
the  Engineers'  Club,  96  King  street  west,  Friday  even- 
ing. May  I  ith. 

The  report  ot  the  Secretary,  Mr.  R.  T.  MacKeen, 
stated  that  ten  regular  meetings  had  been  held  during 
the  season,  at  which  six  Institute  papers  were  abstract- 
ed and  discussed  and  three  original  papers  presented, 
the  latter  being  as  follows:  "Multiple  Operation  of 
Transformers",  by  R.  T.  MacKeen;  "Booster  Control 
of  Storage  Batteries",  by  E.  B.  Walker;  "Suburban 
Railways",  by  C.  H.  Wright.  The  membership  in- 
creased during  the  year  20  per  cent.,  this  including 
Associate  and  Student  members.  On  December  12 
Mr.  H.  A.  Moore  tendered  his  resignation  as  Chairman 


swelled  by  men  identified  with  electrical  interests.  It 
is  important,  therefore,  that  the  Branch,  in  this  its 
child  stage,  be  fostered  and  strengthened.  To  do  this 
we  must  have  the  individual  interest  and  activity  of  each 
member.  It  is  a  fact  that  an  organization  of  this  char- 
acter must  look  for  success  from  this  source,  for  there 
is  no  other.    There  are  two  classes  of  members: 

First  :  The  active  class,  which  consists  of  men  who 
are  so  sincere  in  their  efforts  to  support  an  institution 
organized  for  the  instruction  and  development  of  its 
members,  that  they  come  night  after  night,  and  in  this 
way,  and  in  taking  part  in  discussion,  assure  the  suc- 
cess of  the  meetings. 

Second  :  The  inactive  class,  who  merely  take  a  dila- 
tory interest  in  our  success,  and  rarely,  if  ever,  attend 
meetings. 


Chemistry  and  MiNiNt;  Bi  ildinc;,  S1.11001.  or  Prai-tkai.  Scienxk,  Ti'>K>.->Nro    \  ifu 


S»n  T  H  KAM. 


owing  to  removal  from  the  city,  and  Mr.   R.   T  Mac- 
Keeh  was  elected  to  fill  the  vacancy. 
•  •  chairman's  address. 

The  Chairman  in  his  address  referred  to  several 
matters  which  vitally  affect  the  interests  of  the  Branch. 
He  was  particularly  pleased  with  the  growth  of  Stu- 
dent membership,  which  was  indicative  of  an  increased 
interest  of  the  academical  fraternity  in  the  doings  and 
sayings  of  their  brethern  engaged  in  the  practical  end 
of  the  work.  He  congratulated  the  Institute  on  having 
such  active  members  as  Prof.  Rosebrugh  and  Mr.  H. 
W.  Price,  who  were  largely  responsible  for  the  active 
interest  taken  by  the  students. 

Referring  to  the  welfare  of  the  Branch  the  Chairman 
said:  "This  is  an  excellent  opportunity  of  bringing  be- 
fore the  membership  a  matter  which  is  of  vital  import- 
ance to  the  branch  work.  Unfortunately,  our  activity 
is  somewhat  limited  by  the  number  of  members  we 
possess.  Toronto  is  growing  electrically  each  day  and 
it  is  only  a  matter  of  time  before  our  ranks  will  be 


With  the  advent  of  the  Student  members  our  active 
class  has  increased  largely  during  the  past  season, 
and  the  prospects  for  an  increasing  active  element 
both  .\ssociate  and  Student,  the  coming  season  are 
most  bright. 

I  wish  to  impress  upon  our  members  that  the  meet- 
ings are  for  their  individual  benefit,  that  is,  the 
object  of  our  meeting  together  is  to  give  us  all  an  op- 
portunity to  express  our  views  upon  subjects  under 
discussion  as  well  as  to  obtain  knowledge  from  other 
members,  and  if  this  thouglit  were  more  clearly  recog- 
nized I  think  that  more  active  and  enthusiastic  gather- 
ings would  result." 

In  conclusion  Mr.  MacKeen  referred  to  the  interest 
which  the  parent  institute  takes  in  the  local  branches 
and  expressed  his  appreciation  of  the  good  will  and 
fellowship  of  the  various  Executive  officials  of  the 
Branch,  who  had  helped  him  greatly  in  his  work. 

The  following  I-.xecutive  committee  was  unanimous- 
ly elected  :  Chairman,  R.  G.  Black  ;  vice-chairman, 
K.  L.  Aitken  ;  executive,  W.  A.  Bucke.  H.  W.  Price 
and  W.  G.  Chace  ;  secretarv,  R.  T.  MacKeen. 
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THE  HYDRO-ELECTRIC  DEVELOPMENT  OF 
THE  VANCOUVER  POWER  COMPANY. 

One  year  ago  we  published  some  particulars  of  the 
hydro-electric  power  plant  of  the  Vancouver  Power 
Company  then  nearing  completion  for  the  purpose  of 
supplying  electric  energy  to  Vancouver,  New  West- 
minster and  other  places.  Since  that  time  the  original 
work  has  been  completed,  including  the  various  sub- 
stations, and  a  complete  description  of  the  plant,  from 


Vancouver  Power  Company — Dam  and  Head  Gates. 


the  pen  of  Mr.  Wynn  Meredith,  the  consulting  engi- 
neer, appears  in  the  Journal  of  Electricity,  Power  and 
Gas.  It  is  perhaps  advisable  to  again  state,  briefly, 
the  general  plan  of  development. 

The  main  source  of  supply  is  Coquitlam  Lake,  which 
has  an  area  of  2,300  acres  and  a  watershed  of  100 
square  miles.  There  is  a  dam  at  the  outlet  of  Coquit- 
lam Lake  for  the  diversion  and  creation  of  storage,  a 
tunnel  connecting  Coquitlam  with  Trout  Lake  and 
serving  as  a  water  conduit,  a  dam  across  the  outlet  of 
Trout  Lake  and  pipe  lines  from  this  dam  to  the  power 
house,  situated  on  a  navigable  arm  of  the  sea,  jus 
above  tide  water.  Trout  Lake,  used  as  a  balancing 
reservoir  at  the  head  of  the  pipe  lines,  is  separated 
from  Coquitlam  Lake  by  a  mountain  range  rising  4,000 
feet  above  its  waters,  the  horizontal  distance  between 
the  two  nearest  points  being  about  two  and  one-half 
miles. 

The  normal  sectional  area  of  the  tunnel  is  seventy- 
three  square  feet,  the  section  being  nine  by  nine  feet, 
with  rounded  corners,  and  its  total  length  is  12,775 
feet. 

For  control  of  the  flow  of  water  through  the  tunnel 
two  gates  are  provided  in  the  main  tunnel  at  a  distance 
of  sixty  feet  from  the  Coquitlam  portal.  The  upper,  or 
working  tunnel,  has  been  converted  into  a  gallery  from 
which  the  gates  are  operated  by  means  of  screw  stems, 
ball  bearing  nuts  and  hand  wheels,  resting  on  a  frame- 
work fastened  rigidly  to  the  rock  by  anchor  bolts,  while 
all  the  spaces  between  frame  and  rock  are  filled  with 
concrete  for  water  tightness.  The  gates  are  each  four 
and  one-half  feet  by  nine  feet,  built  up  of  structural 
.steel  and  carrying  on  each  side  brass  rollers,  running 
on  "I"  beams,  which  form  the  framework.     The  gate 


carry  flanges  on  each  side,  w^hich  seat  only  when  the 
gates  are  closed. 

The  dam  at  the  outlet  of  Coquitlam  Lake  is  a  rock- 
filled,  timber  crib  structure,  the  cribwork  being  made 
of  twelve  inch  by  twelve  inch  sawn  timbers,  placed  six 
to  seven  feet  apart,  center  to  center,  and  drift  bolted 
together  with  three-quarter  inch  bolts.  The  quantity 
of  timber  used  in  its  construction  was  600,000  feet, 
board  measure,  and  the  cost,  including  the  intake  crib 
and  head  gates,  $25,000. 

The  dam  at  the  outlet  of  Trout  Creek  is  of  concrete 
consisting  of  one  part  Portland  cement,  two  and  one- 
half  parts  sand,  and  five  and  one-half  parts  crushed 
granite.  The  top  of  the  dam  w  as  built  up  to  the  level 
of  Trout  Lake.  It  has  a  length  of  361  feet  and  a 
maximum  height  of  fifty-four  feet.  It  has  a  width  of 
thirty-five  feet  at  its  base,  and  a  top  width  of  seven 
feet,  and  contains  10,000  cubic  yards  of  concrete. 

There  are  ten  fifty-four  inch  steel  pipes  and  two 
twenty-four  inch  pipes  penetrating  the  dam  at  a  point 
twenty-two  feet  below  its  top.  These  pipes  are  all 
fitted  with  special  roller  gate  valves  at  the  face  of  the 
dam,  with  separate  screens  for  each  pipe. 

The  intake  gate  valves  are  placed  in  guides  bolted 
to  the  face  of  the  dam  and  are  fitted  with  brass  rollers, 
on  which  the  thrust  due  to  the  water  pressure  comes. 
A  circular  ridge  on  the  back  of  the  gate  is  machined 
to  make  the  seat  and  a  corresponding  seat  is  made  on 
the  gate  frame,  to  which  the  pipes  are  riveted.  These 
seats  are  not  quite  parallel  to  the  plane  of  the  rollers, 
so  that  when  the  gate  is  lowered  to  a  certain  point  it 
takes  its  seat  and  the  pressure  on  the  rollers  is  reliev- 
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ed,  but  immediately  the  gate  is  raised  a  fraction  of 
an  inch  the  pressure  comes  on  the  rollers  again.  The 
gear  for  operating  the  gate  is  a  simple  screw  stem  and 
hand  wheel,  with  roller  bearing  which  takes  the  pull. 
The  gates  are  quite  tight  and  can  be  operated  with 
ease  by  one  man  at  all  stages  of  the  water. 

The  pipe  lines  extend  from  the  dam  to  the  power 
house  at  sea  level,  for  a  total  length  of  iSoo  teet,  and 
are  built  to  curves  and  tangents  both  verticallv  and 
horizontally,  no  angles  being  allowed. 

The  upper  portion  of  each  pipe  line  is  of  wooden 
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stave  construction,  fifty-four  inches  in  diameter,  and 
extends  from  the  dam  for  a  distance  of  800  feet  to  a 
point  where  it  is  under  pressure  due  to  seventy-five 
feet  head.  From  this  point  to  the  power  station  the 
pipe  lines  are  of  riveted  steel,  varying  in  thickness  from 
nine  thirty-seconds  inch  to  seventeen  thirty-seconds 
inch  and  ranging  in  diameter  from  forty-eight  inches 
to  forty-two  inches  at  the  lower  end. 

At  the  present  time  three  main  pipe  lines  and  one 
exciter  pipe  line  are  installed,  the  total  length  of  each 
of  the  steel  lines  being  1000  feet.  Each  line  is  fitted 
with  air  valves  at  three  different  points,  a  relief  valve 
at  the  lower  end  and  a  stand  pipe  just  below  the  dam. 


Vancouver  Power  Company — General  View  of  Barnet 
Crossing. 


The  exciter  pipe  line  is  constructed  of  steel  throughout 
its  entire  length  and  is  twenty-four  inches  at  the  upper 
end  and  eighteen  inches  at  the  lower  end.  The  thick- 
ness of  plate  varies  from  one-eighth  to  one-quarter 
inch. 

The  wooden  stave  pipes  cost  approximately  $4.00 
per  lineal  foot,  the  lumber  being  delivered  at  a  cost  of 
$37.50  per  thousand  feet  board  measure. 

The  cost  of  the  steel  lines  was  approximately  $14.50 
per  lineal  foot  for  the  large  pipes  exclusive  of  excava- 
tion for  the  trench,  which  is  1800  feet  in  length  and 
about  thirty-eight  feet  in  width.  This  work  includes 
about  400  feet  of  trestle  and  250  feet  of  tunnel,  also 
about  3500  cubic  yards  of  rock  work  in  cutting  down 
a  bluff  about  seventy  feet  in  height. 

The  power  house  was  designed  for  an  ultimate 
capacity  of  30,000  to  40,000  h.p.  It  was  decided  to 
install  the  initial  equipment  of  9,000  horse  power  in 
three  units,  each  unit  consisting  of  one  revolving  field 
engine  type,  200  r.p.m.,  three-phase,  2,300-volt  West- 
inghouse  generator  and  two  Pelton  water  wheels, 
one  on  either  end  of  the  shaft,  taking  water  from  a 
single  pipe  through  a  Y  connection  and  two  deflecting 
needle  nozzles,  one  to  each  wheel  ;  the  shaft  bearings 
and  bed-plate  being  furnished  by  the  water  wheel 
makers.  The  needles  are  adjustable  by  hand  to  suit 
the  maximum  Huctuation  of  load  and  the  nozzles  de- 
flected by  type  Q  Lombard  governors. 

The  revolving  fields  were  especially  designed  and 
constructed  to  withstand  a  runaway  speed,  which 
might  accidentally  reach  175  per  cent,  or  more.  The 
hollow  forged  steel  shaft  carries  the  rotor  centrally  be- 
tween the  bearings,  making  a  perfectly  symmetrical 
arrangement  and  loading  the  two  bearings  equally. 

Spatter  water  from  the  wheels  is  caught  in  a  hous- 
ing pocket  and  passed  through  the  hollow  shaft  and 


also  through  the  oil  cellar  of  the  bearings.  The  rotat- 
ing element,  including  shaft,  wheels  and  field,  weighs 
80,000  pounds.  The  water  circulation  system  has 
proved  of  great  value  in  maintaining  cool  bearings. 

Exciting  current  is  provided  by  means  ot  either  one 
of  two  direct  connected  water  wheel  driven  generators, 
coupled  to  an  induction  motor,  taking  current  from 
the  main  bus  bars.  The  motor  not  only  insures  excit- 
ing current  in  the  event  of  wheel  trouble,  but  serves 
as  a  governor,  absorbing  as  a  generator  the  power  of 
the  wheel  in  excess  of  that  required  by  the  exciter. 

The  switchboard  is  located  on  a  raised  platform  at 
one  end  of  the  power  house.  It  is  of  the  usual  con- 
struction, equipped  with  Tirrill  regulators,  a  full  set 
of  indicating  and  recording  instruments  and  automatic 
oil  switches.  Two  sets  of  bus  bars  are  provided,  one 
for  the  constant  lighting  load  and  one  for  the  variable 
railway  and  power  service.  Two  single  throw  switch- 
es are  used  in  place  of  the  usual  double  throw  switch, 
one  connected  to  each  set  of  bus  bars.  This  permits 
of  transferring  a  generator  from  one  bus  to  the  other 
or  feeding  them  in  parallel  without  opening  the  circuit, 
thus  providing  great  flexibility  and  insuring  smooth 
sei^vice. 

In  a  separate  concrete  building  are  installed  the  step 
up  transformers,  high  potential  switches  and  lightning 
arresters.  There  are  three  sets  of  three  555-kiIowatt 
air  blast,  delta  connected  transformers,  raising  the 
voltage  to  23,000  for  transmission.  The  low  potential 
side  of  these  transformers  is  controlled  by  switches 
located  on  the  main  switchboard  in  the  power  house. 
The  high  potf-ntial  side  may  be  connected  to  either  or 
both  of  two  sets  of  bus  bars  and  the  four  transmission 
circuits  may  in  the  same  way  be  connected  to  either  or 
both  sets  of  buses. 

The  main  switches  required  for  this  multiplicity  of 
connections  are  of  special  design.    They  are  of  the 
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bayonet  air  brake  type,  and  contain  no  oil.  When  a 
switch  is  closed  the  bayonet  compresses  a  spring  be- 
hind a  piston  which  furnishes  a  slight  blast  of  air  at  the 
precise  moment  the  bayonet  is  withdrawn,  thus  blow- 
ing out  the  arc  before  any  considerable  metallic  vapor  is 
fprmed.  The  arc  appears  to  be  about  one  and  one- 
fourth  inches  in  length  when  breaking  a  2,000-kilowatt 
23,000-volt  circuit.  Westinghouse  low  equivalent 
lightning  arresters  are  connected  to  each  line,  which  is 
also  provided  with  an  ampere  meter  and  a  potential 
tell-tale. 

Immediately   outside    of  the  transformer  building 
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there  is  inserted  in  each  line  a  set  of  ram's  horns  emerg- 
ency switches,  which  are  operated  from  either  in  or 
outside  points. 

The  double  forty-five  foot  pole  line  carries  four  three- 
phase  No.  2  B.  &  S.  gauge,  medium  drawn,  copper 
circuits,  two  on  each  line.  The  wires  are  supported  on 
nine-inch  umbrella  type  Locke  glass  insulators,  mount- 
ed on  a  special  metal  pin.  At  corners  and  points  of 
extra  strain  the  insulators  are  provided  with  a  cast-iron 
cap  cemented  on.  The  right  of  way  was  cleared 
through  a  dense  forest  of  large  timber  and  cost  $860 
per  mile.  At  Barnet  the  lines  cross  a  navigable  arm 
of  the   harbor.    The   distance  between  supports  is 
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2,750  feet  and  the  conductors  are  150  feet  above  high 
side  at  the  lowest  point. 

Twelve  seven-strand  nine-sixteenth-inch  galvanized 
plow  steel  cables  are  used  as  conductors.  High 
ground  on  the  north  shore  and  twin  towers  on  the 
south  shore  form  the  supports  of  the  doubly  insulated 
saddles  holding  the  cables.  Each  cable  is  anchored  to 
eye  bolts  at  either  end.  These  are  sulphured  in  solid 
rock  on  the  north  end  and  secured  to  a  concrete  mono- 
lith at  the  south  end.  Anchorage  insulation  for  each 
cable  is  secured  by  means  of  a  series  of  thirty-two  of 
the  nine-inch  glass  line  insulators,  which  are  provided 
with  cemented  iron  caps  and  supported  by  metal  pins 
held  in  a  double  angle  iron  frame.  The  insulators  are 
mounted  in  pairs,  the  cable  passing  between  them. 
The  strain  is  transmitted  to  the  insulators  by  means  of 
a  clamp  on  the  cable  behind  an  equalizing  bar,  which 
transmits  the  strain  to  an  insulator  on  either  side, 
equally  distant  from  the  cable,  by  means  of  two  U  bolts 
having  a  curve  of  slightly  greater  radius  than  the  neck 
of  the  iron  insulator  cap.  This  design  permits  the  use 
of  ordinary  line  insulators  and  it  is  worthy  of  note  that 
any  insulator  can  be  replaced  quickly  and  without 
difficulty.  From  Barnet  the  lines  run  almost  due  west 
nine  miles  to  Vancouver.  Three  miles  from  Barnet 
one  line  runs  south  to  the  Burnaby  sub-station,  located 
on  the  electric  railway  connecting  the  city  of  New 
Westminster  with  Vancouver,  and  thence  along  the 
railway  right  of  way  to  Vancouver,  forming  a  loop. 
In  this  way  the  Vancouver  and  Burnaby  sub-stations 
are  served  by  two  independent  pole  lines  and  four 
circuits. 

A  four-mile  branch  line  from  Burnaby  to  a  sub- 
station in  New  Westminster  supplies  the  municipall)' 
owned  distributing  lines  with  current  for  both  incan- 


descent and  street  arcs.  From  \'ancouver  a  branch 
line  extends  seventeen  miles  to  the  delta  of  the  Fraser 
River,  where  another  sub-station  is  located  that 
supplies  current  for  the  Lulu  Island  electric  road  and 
lighting  and  power  service  for  Steveston,  where  the 
large  salmon  canneries  are  located.  All  sub-stations 
are  of  steel  and  masonry  construction,  designed  for 
small  fire  hazard  and  low  depreciation. 

Transmission  lines  are  all  equipped  with  ram's  horn 
disconnecting  switches,  located  just  outside  of  the 
buildings  and  arranged  for  operation  from  the  inside. 
Flexibility  of  connections  is  obtained  by  means  of  a  set 
of  single  pole  automatic  air  blast  switches  in  each 
station,  which  permits  of  any  combination  of  circuits 
being  made.  From  these  switches  two  sets  of  high 
potential  bus  bars  provided  with  low  equivalent 
lightning  arresters,  are  carried  to  the  step  down 
transformers,  which  are  all  of  the  air  blast  type. 

The  Vancouver  sub-station  is  located  on  Westmins- 
ter Avenue,  and  is  a  fine,  substantial  building  60x120, 
with  large  plate  glass  windows  facing  the  avenue.  In 
addition  to  the  basement  and  main  floor,  there  is  a 
steel  and  concrete  floored  gallery,  eighteen  feet  wide 
on  the  front  and  both  sides.  The  air  blast  switches 
occupy  the  front  portion  of  the  gallery  and  the  lightning 
arresters  and  transformer  switches  are  located  on  one 
side,  tiie  railway  switchboard  being  on  the  other. 
Spiral  stairs  give  ready  access  to  the  gallery  on  either 
side.  The  open  space  in  the  middle  is  reserved  for 
rotary  converters,  and  is  provided  with  a  hand  operated 
bridge  crane  traveling  the  length  of  the  building. 

Railway  current  is  provided  by  means  of  two  500- 
kilowatt  and  one  looo-kilowatt  rotary  converters,  with 
their  complement  of  transformers,  regulators  and 
switchboard.  Each  rotary  is  provided  with  a  direct 
connected  induction  starting  motor  and  a  direct  cur- 
rent rheostatic  starting  equipment.    The  switchboard 
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contains  both  alternating  current  and  direct  current 
rotary  panels,  a  totalizing  panel  and  feeder  panels. 

The  lighting  and  power  service  in  X'ancouver  is 
supplied  by  means  of  eight  500-kilowatt  step-down 
transformers,  "Scott  connected"  for  two  phase,  2,300 
volts.  Current  from  these  transformers  is  taken 
through  a  sixteen  panel  switchboard,  provided  with  a 
full  complement  of  instruments  and  switches.  The 
single  phase  feeder  circuits  are  each  provided  with  a 
double  throw  oil  switch  for  connection  to  cither  phase 
for  balancing  purposes,  a  time  limit  controlled  oil  cir- 
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cuit  breaker  and  independent  regulators.  Recording 
voltmeters  are  used  on  each  feeder,  taking  current 
from  a  pair  of  pressure  wires  connected  at  the  center 
of  distribution. 

The  tunnel  was  completed  and  water  delivered 
through  it  June  10,  1905,  and  the  plant  has  since  been 
in  successful  operation.  A  fourth  generating  unit  is 
now  being  installed. 

Mr.  Wynn  Meredith  was  the  consulting  engineer 
for  the  complete  development;  Mr.  H.  M.  Burnwell, 
engineer  in  charge  of  dams  and  pipe  lines;  Mr.  E.B. 
Hermon,  engineer  in  charge  of  tunnel,  and  Mr.  M.C. 
McKay,  engineer  in  charge  of  power  house. 


WINNIPEG  ELECTRIC  POWER  PROJECT. 

The  report  of  the  engineers  appointed  to  advise  on 
a  municipal  power  development  for  the  city  of  Winni-- 
peg  was  submitted  last  month.  The  engineers  were 
Col.  H.  N.  Ruttan,  City  Engineer,  Mr.  C.  B. 
Smith,  C.E.,  and  Mr.  Wm.  Kennedy,  jr.  The  report 
states  that  the  low  water  flow  of  the  Winnipeg  river 
may,  by  gauging  taken,  and  comparing  with  the 
drainage  area  tributary  in  the  province  of  Ontario  and 
state  of  Minnesota,  be  taken  at  19,000  cubic  feet  of 
water  per  second  ;  but  certainly  at  not  less  than  17,- 
000  cubic  feet  per  second,  and  the  latter  quantity  of 
water  will  produce  on  switchboard  1,420  effective  elec- 
trical horse  power  for  each  one  foot  fall. 

Two  sites  for  water  power  development  were  sur- 
veyed; one  at  Seven  Portages  Rapids  and  one  at 
Pointe  du  Bois  (or  30  foot)  falls,  and  the  latter  site  is 
recommended  as  the  more  suitable.  This  location,  75 
miles  from  Winnipeg,  has  a  natural  fall  of  32  feet, 
and  it  is  proposed  by  damming  to  raise  the  water 
some  13  feet  higher,  which,  if  necessary,  can  be  fur- 
ther increased  in  dry  weather  to  14  or  15  feet  ;  but 
taking  even  a  45  foot  head  or  total  fall  and  using  17,- 
000  c.f.s.  as  low  water  flow,  a  total  development  of 
63,900  h.p.  can  be  counted  upon  for  24  hours  per  day. 
Owing  to  there  being  seven  square  miles  of  reservoir 
area  above  this  point  a  very  much  greater  amount  of 
power  could  be  generated  for  the  heavy  load  period  of 
each  day,  up  to  a  total  of  say  100,000  h.p.  for  several 
hours,  allowing  the  reservoir  to  recover  during  each 
night,  when  the  power  demands  are  below  normal. 

It  is  proposed  to  build  a  canal  1,500  feet  long, 
partially  by  excavation  through  solid  rock  and  partially 
by  concrete  side  walls,  creating  overflow  dams,  having 
1,800  lineal  feet  of  crest,  thus  avoiding  any  danger 
from  high  water  and  avoiding  operating  expenses  at. 
tending  on  the  use  of  stoplogs  for  controlling  head 
water  level. 

The  immediate  development  proposed  is  for  delivery 
in  Winnipeg  of  17,000  h.p.  of  electrical  energy  stepped 
down  ready  for  distribution  on  the  low-tension  bus- 
bars, together  with  such  transmission  lines  and 
hydraulic  and  electric  generating  station  expenditures 
as  are  necessary  for  safety  of  operation  and  for  ex- 
pansion of  plant  from  time  to  time  as  the  demand  for 
power  increases.  Additional  estimates  are  given  show- 
ing the  amount  necessary  to  be  expended  to  deliver 
34,000  to  50,000  h.p.  in  Winnipeg  under  similar  con- 
ditions as  regards  spare  capacity  to  insure  continuity 
of  service  as  in  the  case  of  the  present  proposed 
development. 


PoiNTE  Du  Bois  Development — Capital  Expenditure. 

Items.                            17,000  h.p.  34,000  h.p.  50,000  h.p. 
Dams,  including  overflow  and 

cut  oft  $    205,000  $    205,000  $  205,000 

Canal  headworks                           25,000  25,000  25,000 

Canal                                          157,000  157,500  '57>5oo 

Excavations,  powerhouse  and 

dams                                          90,000  90,000  90,000 

Wheel-pits                                   100,000  100,000  100,000 

Power  house  building-                   175,000  250,000  350,000 

Machinery,    hydraulic  and 

electric                                      500,000  900,000  1,300,000 

Transformer  station                     250,000  500,000  750,000 

Transmission  lines,   75  miles     630,000  970,000  1,160,000 

Sub-station                                  215,000  430,000  645,000 

Tramway,  20  miles                        200,000  200,000  200,000 

Totals  $2,547,500  $3,877,500  $5,082,500 

Engineering,  5  per  cent                127,375  193.875  254,125 

Contingencies,  10  per  cent.  .  .      254,750  387,750  508,250 

$2,929,625  $4,459,125  $5,844,875 
Interest  during  construction, 

5  per  cent                                  183,101  278,695  365.305 

Total  investment   $3,112,726  $4,737,830  $6,210,180 

Capital  cost  per  h.p.                         $183  $'39  $124 

Point  Du  Bois  Development — Capital  and  Operating 
Charges. 

17,000  h.p.  34,000  h.p.  50,000  h.p. 
Interest,  4^^  %  on  capital ...  .    $140,072  $213,202  $279,458 
Operating  charges  and  re- 
pairs to  transmission  line.  ,         24,999  40,146  47,045 
Operation  and  repairs,  sub- 

s^tation                                      24,035  45.77°  67,405 

Operation  and  repairs,  trans- 
former station                              26,500  51,500  76,500 

Operation  and  repairs, power- 
house                                          70,446  95,908  122,584 

General  administration                  20,000  25,000  30,000 

$306,052  $471,526  $622,992 

Cost  of  24-horse  power  per 
h.p.  peryear  at  sub-station, 
low  tension  busbars,  ready 

for  distribution                           $18.00  $13.87  $12.46 


WESTERN  SPARKS. 

NewC.G.E.  machinery  is  now  being  installed  in  the  municipal 
power  house  at  \'^ictoria,  B.C.,  the  same  being  furnished  by 
Messrs.  Hinton  &  Company.  New  enclosed  arc  lamps  will  also 
supplant  the  open  arcs  which  have  been  in  service  for  many 
years. 

At  a  recent  meeting  of  the  Fire,  Water  &  Light  Committee  of 
Winnipeg,  a  letter  was  read  from  Mr.  F.  A.  Cambridge,  City 
Electrician,  stating  that  steps  should  be  taken  to  provide  pro- 
tection from  the  high  tension  electric  wires  coming  into  the  city 
from  the  Lac  du  Bonnet  plant.  The  question  of  electrolj'sis  was 
also  taken  up,  it  being  pointed  out  that  the  current  of  the  Win- 
nipeg Electric  Street  Railway  Company  had  already  done 
considerable  damage  to  the  water  mains. 

A  good  deal  of  electric  wiring  has  been  done  in  the  town  of 
Fort  Frances,  Ont. ,  during  the  past  winter,  in  anticipation  of  the 
completion  of  the  electrical  power  plant  there  by  the  Backus- 
Brooks  Company,  of  Minneapolis.  A  new  town  hall  and  two 
large  hotels  have  been  put  up  there  during  the  past  winter  and 
are  being  wired  throughout  by  A.  C.  Waltz  &  Company,  of  Po 
Arthur.  Besides  these  Messrs.  Waltz  &  Company  have  wiretl  a 
number  of  new  houses  and  installed  fixtures  in  same,  to  be  all 
ready  when  the  current  is  turned  on. 

A  new  firm,  known  as  Anderson  &  Anderson,  has  recently 
opened  up  business  in  Port  Arthur  to  engage  in  all  kinds  of  elec- 
trical construction  and  installation  work.  Their  offices  and  show 
rooms  are  in  the  Chausse  Block,  where  they  carry  about  $6,000 
worth  of  stock,  including  full  lines  of  electrical  fixtures,  motors, 
arc  lamps,  bells  and  annunciator  systems,  etc.,  etc.  Mr.  C.  E. 
Anderson,  the  senior  partner,  has  had  a  world-wide  experience 
in  electrical  work,  having  been  engaged  in  that  business  in 
Sweden,  Germany  and  Australia  before  coming  to  Canada. 

The  town  of  Port  Arthur,  Ont.,  is  erecting  a  $25,000  building 
for  municipal  purposes.  The  building  is  to  be  three  stories  high, 
solid  brick  on  stone  foundation,  occupying  a  site  35  x  75  ft.  The 
cellar  will  be  used  for  a  pulilic  library,  the  main  floor  for  the 
secretary-treasurer's  and  city  clerk's  departments,  the  first  floor 
for  committee  rooms,  and  the  top  for  the  municipal  telephone 
exchange.  A  new  switchboard,  capacity  1 ,000  lines,  will  be  in- 
stalled, the  central  energy  .system  being  used.  The  present 
switchboard  is  greatly  overcrowded,  there  being  over  650  tele- 
phones used  in  the  town,  this  being  an  average  of  one  phone  to 
about  every  ten  of  the  popul.ition. 
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It  is  a  well-known  fact  that  there  is  a  certain  adjust- 
ment of  rotary  converter  field  strength  that  gives  a 
minimum  alternating  current  input  for  a  given  direct 
current  output,  and  that  varying  the  field  strength 
either  way  will  increase  this  alternating  current  input, 
while  the  direct  current  output  remains  the  same.  In 
every  case  the  alternating  current  input  may  be  con- 
sidered as  being  made  up  of  two  components  :  one,  the 
energy  component  in  phase  with  the  impressed  electro- 
motive force;  the  other  a  wattless  component,  leading 
with  respect  to  the  line  voltage  when  the  field  strength 
is  too  great  and  lagging  when  the  field  strength  is  too 
small. 

A  constant  alternating  current  voltage  across  the 
collector  rings  has  been  assumed,  and  it  is  evident  that 
the  constancy  of  this  applied  voltage  means  the  gener- 
ation of  partically  a  constant  voltage  by  the  rotation 
of  the  rotary  converter  armature.  To  generate  this 
constant  voltage  armature  (which  runs  at  a  definite 
speed)  there  must  be  a  constant  magnetic  induction 
through  the  armature,  and  therefore  a  constant  num- 
ber of  ampere- turns  to  produce  that  induction. 

In  a  rotary  converter,  or  other  synchronous  machine, 
there  are  two  sources  of  excitation,  current  in  the  field 
winding  and  current  in  the  armature  winding.  To 
produce  a  constant  voltage  the  sum  of  these  two  exci- 
tations must  be  a  constant.  If  the  ampere-turns  in  the 
field  winding  are  less  than  necessary,  a  current  circu- 


FiG.  I.  E.  M.  F.  Diagram,  Current  in  Phask. 

lates  in  the  armature  in  such  a  manner  as  to  assist  the 
field  in  magnetizing  the  armature.  Such  a  magnetizing 
current,  though  leading  with  respect  to  the  electro- 
motive force  of  the  converter  regarded  as  a  generator 
of  electromotive  force,  is  lagging  with  respect  to  the 
generator  or  supply  system.  On  the  other  hand,  if  the 
ampere-turns  of  the  field  winding  are  more  than  suffi- 
cient to  produce  constant  voltage  we  have  assumed,  a 
current  circulates  in  the  armature  in  such  a  manner  as 
to  oppose  the  field  winding  and  so  reduce  the  magnetic 
induction  to  the  required  amount.  This  magnetizing 
current  is  leading  with  respect  to  the  generator  or 
upply  system. 

The  actual  current  circulating  in  the  armature  may 
be  regarded  as  being  composed  ot  the  magnetizing 
current  and  the  useful  current,  and  the  ratio  of  this 
useful  component  to  the  resultant  of  the  useful  and 
magnetizing  components  is  known  as  the  power  factor 
of  the  circuit.  It  is  measured  by  the  ratio  of  the  true 
input  (recorded  by  a  wattmeter)  to  the  apparent  input 
(recorded  by  an  ammeter  and  voltmeter.) 

From  the  above  analysis  it  is  evident  that  the  power 
factor  of  the  alternating  current  taken  by  a  rotary  con- 
verter is  intimately  dependent  on  the  amount  of  its 
armature  magnetizing  or  demagnetizing  current,  and 
therefore  dependent  on  the  field  current  of  the  con- 
verter.   The  limits  of  variation  of  power  factor  are 

♦Reprinted  by  permission  of  the  Westinghousc  Electric  .ind  Mamifai-l<iriii(!: 
Company  from  Special  Publication  No.  7,038. 


from  a  very  low  power  factor  lagging  to  a  very  low 
power  factor  leading.  The  first  occurs  with  a  small 
or  no  load  when  the  field  excitation  is  too  low,  and  the 
second  with  a  small  load  or  no  load  when  the  field 
excitation  is  too  high. 

From  this  it  will  be  seen  that  variations  in  shunt  field 
strength  give  lagging  or  leading  current  in  the  alter- 
nating current  line.  It  does  not,  however,  affect  the 
armature  magnetization,  and  so  a  change  in  shunt  field 
strength  alone  cannot  affect  the  direct  current  voltage. 
This  bears  a  fixed  relation  to  the  alternating  current 
voltage  so  that  the  only  way  to  raise  the  direct  current 


Fig.  2.  E.  M.  F.  Diagram.  Ci  rrent  Lagging. 


voltage  to  any  extent  is  by  raising  the  alternating  cur- 
rent voltage  at  the  collector  ring. 

Now  the  voltage  at  the  collector  rings  of  a  con- 
verter is  the  resultant  of  two  components  ;  first,  the 
voltage  of  the  generator  ;  and,  second,  the  voItag"e 
needed  to  force  the  current  taken  by  the  converter 
through  the  inductance  between  itself  and  the  gen- 
erator. The  resistance  between  the  generator  and  the 
converter  is  also  a  modifying  element,  but  we  will 
temporarily  assume  this  resistance  to  be  negligible, 
and  without  attempting  at  this  point  to  give  reasons, 
state  the  facts  concerning  the  resultant  of  the  two 
components. 

(1)  As  long  as  the  current  supplied  to  the  converter 
is  neither  lagging  nor  leading,  the  inductance  volts 
combine  with  ths  generator  volts  in  such  a  manner 
that  their  resultant,  the  converter  voltage,  is  practically 
the  same  as  the  generator  voltage  ;  that  is,  a  non- 
inductive  load  causes  practically  no  drop  over  that  due 
to  the  resistance  of  the  line. 

(2)  If  the  converter  current  is  lagging,  the  two 
elements  combine  in  such  a  way  that  their  resultant  is 
smaller  than  the  general  volts  ;  that  is,  the  electro- 
motive force  of  selt-induction  causes  an  increased  drop 
over  that  due  to  line  resistance. 


Fig.  j.  E.  M.  F.  Diagram,  Ci  rrent  Leaping. 


(3)  If  the  current  is  leading,  the  resultant  is  greater 
than  the  generator  volts  ;  that  is,  the  e.  m.  f.  of  self- 
induction  in  this  case  adds  to  the  generator  volts. 

It  is  evident,  therefore,  that  if  we  can  cause  the  cur- 
rent taken  from  the  rotary  converter  to  change  from 
lagging  at  no  load  to  leading  at  full  load,  the  volt.ige 
applied  to  the  converter  will  change  from  an  amount 
less  than  the  generator  voltage  at  no  load  to  an 
amount  greater  than  the  generator  voltage  at  full  load, 
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and  this  is  exactly  the  function  of  the  series  field.  It 
makes  the  field  ampere  turns  increase  with  load,  and 
therefore  as  set  forth  above  causes  the  lagging  com- 
ponent of  the  current  supplied  to  the  rotary  converter 
to  decrease,  or  the  leading  component  to  increase,  or 
both. 

Now  to  explain  somewhat  further  the  reasons  why 
the  resultant  of  the  two  components  which  make  up 
the  converter  voltage  increase  as  the  current  changes 
from  lagging  to  leading.  The  volts  across  an  induc- 
tance (the  e.m.f.  of  self-induction)  lag  90°  behind  the 
current  causing  them  (the  resistance  being  negligible). 
This  lag  remains  fixed  under  all  conditions.  If  there- 
fore the  current  is  neither  lagging  nor  leading,  with 
reference  to  the  generator  volts,  the  inductance  volts 
caused  by  that  current  lag  90°  behind  the  generator 
volts.  This  condition  is  shown  in  Fig.  i,  where  it  is 
evident  that  the  rotary  converter  volts  are  practically 
of  the  same  value  as  the  generator  volts.  Now,  if  the 
rotary  converter  current  lags,  the  inductance  volts  are 
thrown  around  into  such  a  position  that  the  resultant 
of  them  and  the  generator  volts  is  smaller  than  the 
generator  volts.  This  condition  Is  shown  in  Fig.  2. 
If,  on  the  other  hand,  the  rotary  converter  current  is 
leading,  the  resultant  of  the  two  elements  is  greater 
than  the  generator  volts  as  shown  in  Fig.  3. 

It  will  be  noted  that  the  amount  of  compounding 
depends  upon  two  things  : 

(1)  Upon  the  variation  in  power  factor  between  no 
load  and  full  load,  or,  referring  to  the  diagrams,  upon 
the  change  in  angle  between  the  generator  volts  and 
the  inductance  volts. 

(2)  Upon  the  drop  across  the  inductance,  or  refer- 
ring to  the  diagrams,  upon  the  length  of  the  line 
representing  inductance  volts,  compared  to  the  length 
of  the  line  representing  generator  volts. 

The  first  condition  depends  upon  the  relative  amount 
of  series  winding  on  the  rotary  converter,  and  this  is 
covered  by  the  standard  specification  of  the  Westing- 
house  Company.  The  second,  the  inductance  in  circuit, 
depends,  however,  upon  conditions  outside  of  the 
rotary  converter,  over  some  of  which  the  company  has 
no  control  whatever.  For  this  reason  the  Westing- 
house  Company  declines  to  make  guarantees  on  the 
compounding  of  rotary  converters  unless  conditions 
governing  inductance  in  the  circuit  are  thoroughly 
known. 

In  a  rotary  converter  plant  there  are  usually  three 
sources  of  inductive  drop,  the  step-up  transformers, 
the  line,  and  the  step-down  transformers.  In  specific 
cases,  however,  any  or  all  of  these  sources  may  be 
absent.  For  instance,  where  a  rotary  converter  is 
operated  directly  from  a  generator  in  the  same  building, 
there  will  be  practically  no  inductance  between  the 
rotary  converter  and  the  generator.  In  order  to  obtain 
compounding  in  this  case,  it  is  necessary  to  insert 
inductance  (usually  choke  coils)  between  the  rotary 
converter  and  the  generator. 

In  any  case  where  this  becomes  necessary  it  should 
be  borne  in  mind  that  the  voltage  applied  to  the  rotary 
converter  is  not  that  of  the  generator  alone.  The 
"drop"  across  the  choke  coils  (inserted  for  the  purpose 
of  giving  compounding)  should  be  subtracted  from  the 
generator  voltage  to  obtain  the  true  rotary  converter 
volts  at  no  load.  The  amount  to  be  thus  subtracted 
will  depend  both  upon  the  amount  of  inductance  in  the 
choke  coils  and  also  upon  the  percentage  of  full  load 


current  for  which  the  rotary  converter  shunt  field  is 
adjusted  at  no  load. 

This  reduction  of  voltage  at  no  load  applies  to  the 
rotary  converter,  whether  in  the  same  building  with 
the  generator,  or  at  the  end  of  a  long  line;  in  the  latter 
case,  however,  the  problem  is  somewhat  complicated 
by  the  addition  of  a  resistance  drop  as  well  as  an 
inductance  drop. 

The  two  general  statements  that  follow  in  regard  to 
the  compounding  of  rotary  converters  are  approxi- 
mately true. 

(1)  A  rotary  converter  which  will  compound  10  per 
cent,  when  operated  as  a  direct  generator  will 
require  from  12  per  cent,  to  15  per  cent,  inductance  in 
order  to  make  it  compound  10  per  cent,  when  operated 
as  a  converter.  This  statement  assumes  that  the  ohmic 
drop  in  the  transmission  line  is  negligible.  When  an 
appreciable  ohmic  drop  occurs,  as  for  instance  at  the 
end  of  a  long  transmission  line,  the  regulation  will  be 
reduced  by  practically  the  percentage  of  the  ohmic 
drop  that  occurs. 

(2)  In  a  rotary  converter  that  will  compound  10 
per  cent,  as  a  direct  current  current  generator  and  is 
on  a  circuit  with  from  12  per  cent  to  15  per  cent, 
inductance,  the  proper  adjustment  of  the  shunt  field 
will  be  such  that  at  no  load  the  rotary  converter  takes 
30  per  cent,  full  load  lagging  current.  With  the  shunt 
field  adjustment  unchanged,  full  load  voltage  applied, 
the  power  factor  will  be  90  per  cent,  leading. 

The  question  may  naturally  be  raised  as  to  what  is 
meant  by  12  per  cent,  to  15  per  cent,  inductance  and 
how  it  can  be  measured  Twelve  per  cent,  inductance 
in  a  rotary  converter  circuit  means  that  it  requires  12 
per  cent,  of  full  voltage  to  force  full  load  current 
through  the  self-induction  of  the  rotary  converter  cir- 
cuit. In  other  words,  if  the  rotary  converter  be  short 
circuited  at  its  collector  rings,  it  will  require  practically 
12  per  cent,  of  full  voltage  at  the  generator  to  force 
full  load  current  of  the  converter  through  the  circuit 
(assuming  zero  resistance).  The  self-induction  of  the 
generator  armature  is  omitted  in  this  latter  statement, 
as  in  cases  where  the  generator  is  large  compared  with 
the  rotary  converter  (and  this  is  usually  the  case)  the 
self-induction  of  generator  armatuse  is  an  inconsider- 
able part  of  the  total  self-induction. 

If  at  any  time  it  becomes  necessary  to  measure  the 
inductance  volts  it  may  be  done  by  short  circuiting  at 
the  collector  rings  and  measuring  the  voltage  necessary 
to  force  full  load  rotary  converter  current  through  the 
circuit.  This  will  include  resistance  volts  as  well  as 
inductance  volts.  To  eliminate  the  resistance  element, 
calculate  the  percentage  of  full  load  volts  that  it 
requires  to  drive  full  load  rotary  converter  current 
through  the  circuit  to  the  short  circuited  point.  The 
percentage  of  inductance  volts  will  then  be  the  third 
leg  of  a  right  angled  triangle  of  which  the  percentage 
ot  full  load  volts  measured  above  is  the  hypothenusc 
and  the  percentage  resistance  volts  is  the  second  leg. 

For  example,  in  a  2,000  volt  system  suppose  it  takes 
400  volts  at  the  generator  to  force  the  full  load  current 
of  a  rotary  converter  through  the  circuit  when  the 
converter  is  short  circuited  at  the  collector  rings. 
This  means  20  per  cent,  of  full  voltage.  Suppose, 
further,  that  a  calculation  shows  that  it  will  require 
300  volts  or  15  per  cent,  of  the  generator  voltage  to 
force  the  sarrle  current  through  the  resistance  of  the 
circuit.  By  making  20  the  hypothenuse  and  1 5  one 
leg  of  a  right  angled  triangle  we  find  that  about  13.2 
is  the  third  leg.  That  means  that  there  is  about  13.2 
per  cent,  inductance  in  that  circuit.. 
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i    QUESTIONS  AND  ANSWERS  § 

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 

GENERAL  RULES  TO  BE  OBSERVED  BY  CORRESPONDENTS : 

1.  All  enquiries  will  be  answered  in  the  order  received,  unless  special  circum- 

staces  warrant  other  action. 

2.  Questions  to  be  answered  in  any  specified  issue  should  be  in  our  hands  by 

the  close  ot  the  month  preceding  publication. 

3.  Questions  should  be  confined  to  subjects  of  general  interest.    Those  pertain- 

ing to  the  relative  value  of  ditferent  makes  of  apparatus,  or  which  for  in- 
telligent treatment  should  be  placed  in  the  hands  of  a  consulting  engineer, 
cannot  be  considered  in  this  department. 

4.  To  avoid  tiouble  and  unnecessary  delay,  correspondents  should  state  their 

questions  clearly,  so  that  there  can  be  no  possible  doubt  as  to  the  infor- 
mation required. 

5.  In  all  cases  the  names  of  our  correspondents  will  be  treated  confidentially. 

QuES.  No.  I. — Four  large  water  wheels,  two  right 
and  two  left  hand,  vertically  set,  are  connected  to  the 
lay  shaft  by  crown  wheels  and  pinions.  The  bearings 
supporting  the  lay  shaft  are  bolted  to  the  cross  beams 
and  the  concrete  on  the  top  of  the  parting  walls  of  the 
penstocks.  If  the  shaft,  which  is  coupled  in  three  sec- 
tions, be  slightly  sprung  near  the  pinion  of  the  wheel 
next  the  generator,  what  would  be  the  eflfect  on  the 
following  parts  ?   (a)  The  running  of  the  generator. 

(b)  The  bearings  along  the  lay  shaft  and  the  babbitt. 

(c)  The  wooden  cogs  in  the  crown  wheels,  as  to  their 
wear  and  running  respectively,  (d)  What  would  be 
the  general  characteristic  as  to  the  running  of  the 
whole  ?  (e)  If  the  shaft  were  removed,  and  it  was 
impossible  to  straighten  it  accurately,  would  taking  a 
cut  oS  the  shaft  at  the  bearing  next  the  pinion,  and  re- 
babbitting  the  journal, remedy  or  improve  the  trouble  ? 
(f)  How  could  it  be  proven  that  the  shaft  is   sprung  ? 

Ans. — It  is  extremely  difficult  to  give  an  intelligent 
answer  to  the  above  questions  without  a  personal  ex- 
amination of  the  apparatus.  We  would  suggest  to  our 
subscriber  that  he  get  a  capable  engineer  to  examine 
the  machinery,  and  report  upon  it,  as  this  really  will  be 
the  only  way  to  get  accurate  information  concerning 
the  proper  remedy  for  the  trouble.  However,  we  will 
answer  the  questions  to  the  best  of  our  ability,  and 
hope  that  the  information  may  be  of  some  use.  (a) 
If  the  spring  is  serious,  the  effect  will  be  noticed  in  the 
generator  through  the  fact  that  there  is  considerable 
vibration,  and  an  unnatural  or  previously  unnoticed 
heating  of  the  bearings.  (b)  The  same  effect  will  be 
noticed  on  the  horizontal  shaft.  (c)  The  wear  on  the 
cog  wheels  will  be  unnaturally  great,  and  running  will 
not  be  smooth.  (d)  Vibration,  heating,  and  wear 
would  be  the  principal  characteristics.  (e)  Your  sug- 
gestion for  remedying  the  difficulty  has  been  tried,  and 
succeesfuUy  used  with  small  shafts.  We  understand, 
however,  that  your  shaft  is  about  eight  inches  in  dia- 
meter, and  it  is  doubtful  if  this  method  could  be  used 
as  anything  but  a  temporary  or  emergency  repair.  You 
might  be  able  to  straighten  the  bent  section,  though 
this  will  leave  the  shaft  weak,  and  if  it  were  subjected 
to  a  strain  similar  to  that  which  caused  the  original 
spring,  the  subsequent  spring  would  probably  be  much 
more  serious.  If  your  equipment  is  running  sufficient- 
ly badly  to  demand  an  immediate  change,  we  are  in- 
clined to  think  that  a  new  section  of  shaft  will  probably 
be  the  cheapest  and  most  satisfactory  solution,  (f)  The 
really  reliable  way  would  be  to  place  the  shaft  in  a 
lat^ie. 


Ques.  No.  2. — Will  you  explain  through  your  ques- 
tion column  why  two-phase  generators  are  used  at 
Shawinigan  Falls,  while  the  transmission  line  is  three- 
phase  ?  I  ask  this  question  because  it  would  appear 
to  me  to  be  for  the  purpose  of  obtaining  a  balance  on 
the  generators. 

Ans. — For  the  long  distance  transmission  of  power, 
Charles  F.  Scott  advocated  some  years  ago  a  system 
made  up  as  follows  : — The  generators  were  two-phase 
machines,  the  step-up  transformers  were  connected  on 
the  Scott  system  of  two-to-three-phase  transformation, 
and  the  enengy  was  carried  from  the  power  house  to 
the  sub-station  in  the  form  of  three  phase  current. 
Here  the  step  down  transformers  were  Scott  connected, 
and  the  distribution  was  made  at  comparatively  low 


pressure  over  two-phase  lines.  Probably  the  reason 
for  this  system  was  that  the  three-phase  generator, 
and  three-phase  distribution,  presented  complications 
in  the  early  days  which  made  it  desirable  to  substitute 
two-phase.  The  economy  of  three-phase  transmission, 
however,  was  well  recognized,  and  hence  the  Scott 
system  enabled  the  power  company  to  adopt  a  scheme 
which  was  satisfactory  in  each  department,  namely, 
two-phase  generators,  three-phase  transmission,  and 
two-phase  distribution.  In  modern  work,  it  seems 
the  pretty  generally  adopted  principle  to  use  three- 
phase  throughout  the  entire  system. 


Ques.  No.  3. — How  do  you  figure  the  quantity  of 
wafer  required  for  condensing  with  a  compound  steam 
engine? 

Ans. — It  is  a  simple  matter  to  ascertain  the  amount 
of  water  which  will  be  required  by  either  a  jet  or  sur- 
face condenser  if  the  simple  rule  be  borne  in  mind  that 
there  is  a  certain  amount  of  heat  in  the  steam,  and 
that  this  heat  has  to  be  transferred  to  the  condensing 
water.  A  26  inch  vacuum  corresponds  approximately 
to  an  absolute  pressure  of  two  pounds  per  square  inch, 
at  which  pressure  the  steam  will  have  a  temperature  of 
approximately  126  degrees  Fahrenheit.  In  one  pound 
of  steam  at  this  pressure  the  latent  heat  is  equal  to 
1,026  British  thermal  units,  and  therefore  a  quantity 
of  water  will  be  required  which  is  capable  of  absorbing 
this  heat,  reaching  a  final  temperature  not  exceeding 
120  degrees  Fahrenheit.  Assuming  that  the  condensing 
water  is  at  a  temperature  of  sixty  degrees  Fahrenheit, 
we  are  then  able  to  figure  on  raising  its  temperature 
sixty-six  degrees,  which  will  require  approximately 
sixty-six  British  thermal  units  per  pound.  If  we  divide 
1 ,026  units  (the  amount  contained  in  one  pound  of 
steam  in  the  form  of  latent  heat)  by  sixty-six  units 
(the  amount  absorbed  by  one  pound  of  water)  we  find 
that  fifteen  and  one-half  pounds  of  water  are  required 
to  condense  one  pound  of  steam.  This,  of  course,  is 
the  theoretical  amount  for  the  above  stated  conditions. 
In  actual  practice  a  combination  of  lower  vacuum,  and 
higher  initial  temperature  of  condensing  water,  will 
require  a  greater  weight  of  water  per  pound  of  steam 
condensed.  In  warmer  climates  it  is  the  custom  of 
manufacturers  to  require  an  available  quantity  of  con- 
densing vvater  at  least  twenty-seven  or  thirty  times  the 
weight  of  steam  which  is  expected  to  come  from  the 
engine.  While  in  some  rare  cases  this  quantity  of 
water  will  actually  be  required  during  the  summer 
months,  still  the  average  consumption  of  cooling 
water  will  be  found  to  be  verv  much  less. 


Ques.  \o.  4. — How  do  the  efficiencies  of  triplex 
and  centrifugal  pumps  compare,  in  small  sizes,  and 
what  are  the  advantages  of  each  type? 

Ans. — It  is  practically  impossible  to  give  reliable 
information  in  answering  the  above  question  without 
knowing  the  makes  of  the  pumps,  their  capacities,  and 
the  heads  against  which  they  operate.  .Assuming,  for 
the  sake  of  illustration,  that  both  pumps  will  deliver 
one  hundred  gallons  per  minute  against  a  one  hundred 
foot  head  and  a  suction  lift  of  ten  feet,  we  would  be 
inclined  to  say  that  the  efficiency  of  the  triplex  pump 
would  be  in  the  neighborhood  of  sixty-five  to  seventy 
per  cent.,  while  that  of  the  centrifugal  pump  would  be 
between  forty  and  fifty  per  cent.  The  term  efficiency, 
as  used  here,  is  the  ratio  of  the  power  delivered  to  the 
pulley  of  the  pump  to  the  theoretical  amount  of  power 
taken  from  the  quantity  of  water,  and  the  height  to 
which  it  is  elevated.  The  centrifugal  pump,  while 
having  a  lower  efficiency,  has  many  points  in  its  favor. 
There  are  no  valves  to  get  out  of  order,  solid  matter 
can  pass  through  the  pump,  the  discharge  may  be 
suddenly  cut  off  without  damage,  and  the  first  cost 
ami  maintenance  is  considerably  lower. 
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MINING  ASBESTOS,  OR  MINERAL  WOOL* 

By  Aubrey  Fullerton. 


Known  to  some  extent  in  ancient  Greece  and  Egypt, 
the  existence  and  uses  of  asbestos  seem  afterward  to 
have  been  forgotten  until  quite  recent  years.  The  re- 
vival dates  from  about  the  beginning  of  the  last  cen- 
tury,   when    mines  were  opened  in   northern  Italy. 


FiBERizED  Asbestos  Ready  for  the  Market. 

Since  1866  the  Italian  mines  have  been  the  chief  source 
of  supply  in  Europe,  and  until  twenty-five  years  ago 
they  were  the  only  mines  in  the  world.  At  the  present 
time,  however,  asbestos  is  being  mined  in  varying 
quantities  in  Russia,  Australia,  and  Africa,  and  most 
largely  of  all  in  America.  It  occurs  in  some  nine  or 
ten  of  the  States,  of  which  Georgia  produces  the  larg- 
est quantity  and  Vermont  the  highest  grades.  The 
veins  thus  far  discovered  In  the  latter  State  are  closely 
similar  in  character  to  those  north  of  the  international 
boundary,  where,  in  the  Province  of  Quebec,  is  the 
world's  chief  storehouse  of  asbestos.  Of  the  grades 
suitable  for  the  highest  class  of  manufacture — which, 
in  other  words,  means  the  grades  suitable  for  spinning 
and  weaving — Quebec  has  practically  a  world  mono- 
poly. 

What  makes  one  variety  of  asbestos  of  greater 
commercial  value  than  another,  and  one  country's  de- 
posits better  than  those  of  some  other  country,  is  the 
fiber  of  the  stone;  and  upon  this  essential  difference  is 


Asbestos  in  Raw  State,  as  Taken  i  kom  Mine, 

based  the  division  of  the  natural  stone  into  two  quite 
distinct  classes.  It  is  amphibole  or  actinolite  when  its 
crystals  occur  in  long,  slender  prisms  or  in  radiating 
masses,  whose  fibers  are  harsh  and  brittle,  and  whose 
composition  is  about  60  per  cent,  silica  and  25  per 
cent,  magnesia  ;  it  is  chrysolite  or  serpentine  asbestos 
when  its  fibers  are  long,  slender,  flexible,  and  easily 
separable  into  fine,  silky  threads  that  are  highly  elas- 
tic and   capable  of  being   spun.      Quebec's  supply, 

•  Abstracted  from  the  Technical  World  Majfazine; 


which  is  the  source  of  the  bulk  of  the  asbestos  used  in 
the  United  States,  is  of  this  kind. 

Chrysolite,  the  asbestos  of  the  finer  commerce,  is  in 
chemical  terms  a  hydrous  silicate  of  magnesia.  The 
Canadian  fiber,  which  is  made  especially  soft  and  silky 
by  its  large  percentage  of  water — over  thirteen  per 
cent. — is  practically  the  same  as  the  best  Italian  fiber  ; 
but  Italy's  supply  of  chrysolite  is  small,  and  so  far  as 
known  this  form  of  asbestos  exists  in  paying  quan- 
tities only  in  Canada. 

Geologically  it  is  a  fibrous  form  of  serpentine,  oc- 
curring in  strata  of  crystaline  limestone.  The  ser- 
pentine— or  verd  antique  marble,  as  it  is  popularly 
called — is  of  a  greenish  color  ;  and  the  asbestos  itself, 
which  is  found  in  small  veins  or  layers,  is  light  yellow 
or  light  green,  and  highly  transparent.  The  veins  run 
in  an  average  thickness  of  from  one-quarter  to  one- 
half  inch,  but  sometimes  of  three,  tour  and  even  six 
inches.     Since  the  fiber  runs  crosswise,  the  thickness 


Qlarrv  of  King  Brothers'  Asbestos  Mine,  Thetkokd,  Qi  e. 

of  the  vein  means  also  the  length  of  the  fiber  ;  and  the 
longer  the  fiber,  the  better  and  more  workable  is  the 
asbestos. 

How  this  remarkable  substance  ever  came  to  exist, 
is  a  question  whose  answer  dates  back  to  Creation 
times.  Briefly  the  theory  is  this  :  The  original  rock, 
thrown  up  by  igneous  action,  developed  cracks  and 
seams  as  it  cooled  ;  and  as  these  rocks  changed  under 
the  action  of  water  and  vapors  to  serpentine,  the 
seams  gradually  filled  with  serpentine  deposits  from 
the  rock  walls,  in  a  fibrous  structure.  The  asbestos 
fibers  are,  as  nearly  as  possible,  crystals  of  serpentine; 
hence  their  inconsumability. 

The  ore  is  mined  mostly  in  open  quarries.  Over- 
lying soil,  to  a  thickness  of  sometimes  twenty  or  thirty 
feet,  but  quite  often  forming  only  a  thin  layer  on  top, 
has  first  to  be  removed  ;  and  as  soon  as  the  asbestos 
veins  are  thus  laid  bare,  the  actual  quarrying  opera- 
tions may  begin.  The  rock  is  cut  in  a  series  of 
terraces,  reaching  a  total  depth  of  sometimes  150  or 
200  feet.  Underground  work  has  not  proved  success- 
ful, the  open  quarry  having  been  found  both  more 
economical  and  more  efieclive,  despite  the  disadvan- 
tages of  exposure  to  the  weather.  Drilling  and  blast- 
ing are  employed  much  the  same  as  in  ordinary  slono 
quarrying. 

When  the  rock  is  thus  broken  up  it  is  rough  sorted 
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at  the  quarry.  Two  or  more  grades  are  selected 
according  to  the  length  of  the  fiber  and  are  then  sent 
on  to  the  "cobbing  sheds",  where  the  further  process 
of  dressing  goes  on.  This  process  is  merely  the 
separation  of  the  asbestos  fibers  from  the  dead  rock, 
and  is  done  in  some  cases  by  hand  but  to  an  increasing 
extent  by  machine.  Hand-cobbing  is  the  very  simple 
method  of  breaking  the  stone  by  small  sledge  ham- 
mers, throwing  the  fiber  into  one  box  and  the  waste 
into  another.  This  separation  is  ordinarily  not  difficult, 
since  the  fiber  lies  in  layers  more  or  less  loosely  cling- 
ing to  the  rock,  and  can  frequently  be  picked  off  with 
the  fingers.  The  crude  fiber,  thus  separated  as  cleanly 
as  possible  from  the  waste  rock,  and  looking  very 
much  like  mineralized  wool, 
bags,  in  which  form  it  goes 
manufacturer. 

Hand  dressing  is  not,  however,  an  absolutely 
thorough  method.  The  waste  material  from  the 
cobbing  tables,  and  the  fine  pickings  from  the  quarries, 
have  still  some  fiber  in  them;  and  the  utilization  of  this 
frequently  represents  the  largest  profits  of  the  mine. 
All  these  finer  pickings  are  mechanically  dressed.  In 
case  the  asbestos  contains  a  large  percentage  of  water, 


is  packed  in  loo-pound 
to  the  market  and  the 


market,  the  uses  to  which  it  is  put  are  almost 
unlimited,  and  depend  entirely  upon  the  length  and 
quality  of  the  fiber.  The  very  fine  fibers — those 
produced  by  the  mechanical  fiberizers  from  the  tailings 
and  waste  heaps — are  manufactured  into  various  pulp 
and  powder  forms.  As  a  fine  powder,  they  are  made 
up  into  fireproof  paints,  which  are  widely  used  for 
rough  woodwork  and  possess  quite  remarkable  fire- 
resisting  qualities.  As  sold  to  the  consumer,  these 
paints  are  ready  for  use  with  the  addition  of  water. 
Very  fine  fiber,  of  the  best  quality  and  thoroughly 
cleaned,  is  also  of  great  value  as  a  filter  medium,  the 
more  so  because  it  is  proof  against  the  action  of  acids 
and  alkalies. 

Fine-ground  asbestos  has  often  been  experimented 
with  as  a  stock  for  paper.  .\s  far  back  as  1866,  some 
ingenious  Italians  attempted  to  produce  a  paper  which 
they  hoped  would  be  adopted  by  the  Government  for 
securities  and  bank  notes,  but  their  experiments  were 
not  successful.  Later  and  more  satisfactory  experi- 
ments were  made  in  Paris  and  elsewhere,  and  a  fair 
grade  of  asbestos  paper  has  been  produced.  its  chief 
drawback  is  that  it  will  not  take  a  good  sizing, 
remaining  much  like  blotting  paper;  and   while  it  is 


Paniikamic  \  ii;\v  of  Asniisros  Mlnks  iM-  iiik  II.  W.  Jimins-M \n\ ii.i.i-.  CiVMiwnn  at  P\s\niK.  i.'^in.iv. 


the  moisture  is  first  dried  out,  by  exposure  to  the  air, 
by  steam  pipes,  or  by  rotary  driers;  and  the  rock  is 
then  passed  on  to  the  crushers,  where  it  is  broken  by 
successively  finer-set  rolls.  Cylindrical  fiberizers  and 
the  cyclone  machine  reduce  it  still  further.  The  latter 
is  the  most  effective  apparatus  yet  devised  for  asbestos 
separation.  It  consists  of  two  beaters,  of  the  screw 
propeller  type,  driven  within  a  cast  iron  chamber  at  a 
violent  speed,  reducing  the  particles  of  stone  almost 
to  a  power.  This  is  then  passed  over  a  shaking  screen 
to  remove  the  sand;  and  in  some  mills  strong  electric 
magnets  are  used  to  take  up  the  particles  of  iron. 

The  natural  qualities  of  the  asbestos  ore  vary  con- 
siderably in  different  localities,  and  methods  of  treat- 
ment vary  accordingly.  The  general  principles, 
however,  are  essentially  the  same.  Of  the  total  rock 
mined  in  the  Canadian  areas,  from  30  to  60  per  cent,  is 
suitable  for  milling,  the  percentage  of  waste  having 
been  greatly  reduced  by  the  introduction  of  mechanical 
dressing;  and  of  the  rock  sent  to  the  mill  from  6  to  10 
per  cent,  is  fiber.  Fiach  ton  of  asbestos  mined  and 
milled  costs  about  $17.50;  and  the  market  price  runs 
from  $25  for  the  poorest  grades,  suitable  for  paper 
and  mill-board,  to  $200  for  the  best  commercial 
grades. 

When  the   dressed   asbestos  finally   reaches  the 


itseU  quite  fireproof,  it  docs  not  retain  the  writing 
under  a  severe  fire  test. 

.Asbestos  millboard,  resembling  in  character  and 
method  of  manufacture  the  ordinary  wood-pulp  card- 
board, is  already  a  commercial  success.  The  fiber 
mixed  with  water  is  thoroughly  beaten  in  large  tanks: 
then  ingredients  tiiat  will  bind  the  fiber  together  are 
added,  and  tlie  pulp  in  this  condition  is  passed  over  a 
wire  cylinder,  througii  which  the  water  is  drained  off. 
The  residue  of  pulp  thus  gathering  on  the  wire  forms 
the  board,  which  is  then  pressed,  cut.  and  dried  like 
ordinary  paper  board.  This  asbestos  millboard  is 
used  for  box  material,  such  as  tor  fireproof  deed  boxes, 
etc.,  and  more  particularly  as  a  joint  packing  for  steam 
pipes. 

.Xnothcr  of  the  paper  forms  in  which  the  poorer 
grades  of  asbestos  fiber  are  very  widely  used,  is  that 
of  roofing  material.  Some  varieties  of  this  are  made 
with  a  canvass  center  and  asbestos  felt  or  paper  on 
cither  side,  giving  a  fabric  that  is  not  only  fireproof 
hut  of  great  durability.  .\  later  invention  comes  from 
Austria,  where  the  very  fine  fiber  is  ground  with  a 
mixture  of  serpentine,  then  with  ashpalt  and  other  in- 
gredients. This  process  is  now  being  introduced  in  the 
I'nited  States.  .Asbestos  wall  plaster  is  a  similar  pro- 
duction, also  composed  of  fine  fiber  mixed  with  serpen- 
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ine.  It  is  applicable  wherever  plastering  of  any  kind 
is  required  ;  and  as  it  supplies  its  own  fibers  and  rock 
dust,  neither  hair  nor  sand  is  necessary.  It  is  being 
used  in  a  large  number  of  the  new  fire-proof  buildings. 
Indeed,  an  asbestos  building,  from  cellar  to  roof,  may 
soon  be  possible,  for  recent  experiements  in  fireproof 
bricks,  composed  of  asbestos  lime  and  sand,  have 
been  very  successful,  the  bricks  so  resisting  a  2,000- 
degree  temperature  as  to  be  no  more  than  slightly 
warmed.  Floor  tilings  are  a  recent  novelty  now  being 
made  in  Georgia. 

But  perhaps  the  form  in  which  asbestos  is  best 
known  to  the  American  building  and  engineering 
trades  is  in  the  several  varieties  of  insulating  material. 
As  a  covering  for  steam  pipes  and  boilers,  it  is  in  use 
in  nearly  every  modern  office  building  in  the  country. 
In  this  capacity  it  serves  the  threefold  purpose  of  sav- 
ing fuel,  increasing  power,  and  reducing  temperature. 
Ordinary  uncovered  two-inch  pipes,  with  steam  at  75 
pounds,  will  lose  one  horse-power  for  every  132  feet  of 
their  length  ;  and  four-inch  pipe,  a  like  loss  for  every 
75  feet.  Ten  square  feet  of  bare  pipe  will  waste  in  one 
year  two  tons  of  coal.    Asbestos  pipe-coverings  pre- 
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vent  this  loss  ;  and  that  is  why  the  specifications  of 
the  best  modern  buildings  call  for  every  inch  of  their 
pipes  to  be  covered.  A  fifteen-story  building  now  go- 
ing up  in  Toronto  will  have  eight  miles  of  asbestos 
pipe-covering  ;  the  United  States  battleship  Oregon 
has  seven  and  a-half  miles  on  its  boilers  and  steam 
pipes  ;  and  other  buildings  and  ships  of  all  kinds  and 
types  have  corresponding  quantities.  In  electrical  in- 
stallations, asbestos  preparations  are  found  similarly 
useful  for  insulating  wires  and  for  preventing  over- 
heating in  electrical  machinery. 

This  insulation  of  steam  pipes  is  effected  by  apply- 
ing a  paste  of  asbestos  fiber  and  magnesia  to  the  sur- 
face of  the  pipe  and  binding  it  with  canvas  oroilcloth, 
or  by  fitting  the  pipes  with  sectional  coverings,  ready- 
made  in  various  sizes,  and  bound  with  iron  or  brass 
bands.  The  latter  covering  is  constructed  of  layers  of 
plain  and  corrugated  asbestos  felt,  whose  numerous 
air-cells  effectually  prevent  radiation. 

With  the  better  grades  of  asbestos  fiber,  still  more 
remarkable  results  are  obtainable.  The  fiber  that  we 
use  in  our  gas  grates,  furnishing  a  very  pleasant  and 
powerful  heat  as  the  burning  gas  rises  through  it,  is  a 
fair  specimen  of  the  better  qualities  after  being  milled, 
but  still  unmanufactured.  The  highest  excellence  of 
the  fiber  consists  in  its  fitness  for  spinning.     For  this. 


only  the  longest  fibers  are  suitable,  and  they  are  best 
when  softest  and  most  elastic. 

An  important  use  of  asbestos  cloth  is  in  the  manu- 
facture of  theatre  curtains.  The  value  of  such  curtain 
has  been  repeatedly  proven  ;  and  after  the  Iroquois 
Theatre  disaster  in  Chicago,  the  demand  for  them  and 
similar  fireproof  material  was  for  a  time  especially 
active.  Asbestos  cloth  is  also  made  up  into  firemen's 
uniforms,  consisting  of  boots,  pants,  aprons,  gloves, 
mask,  and  head-gear.  One  or  two  men  in  each  com- 
pany, thus  clad,  can  effectively  do  work  that  would 
otherwise  be  impossible.  Iron  workers  and  glass 
moulders  wear  aprons  of  asbestos  cloth  as  a  protection 
from  the  severe  heat  in  which  they  work. 

In  America  the  increasing  use  of  asbestos  packing 
and  pipe-coverings,  particularly  for  office  buildings  and 
factories,  furnishes  a  demand  for  the  shorter  fiber  ;  in 
Europe,  where  building  conditions  are  somewhat 
different,  there  is  a  much  smaller  market  for  these 
preparations,  and  a  correspondingly  greater  demand 
for  the  spun  and  woven  wares.  In  the  manufacture 
of  the  latter,  particularly  in  the  English  and  F'rench 
mills,  the  fiber  from  the  mines  of  Italy  and  Russia  is 
mixed  with  Canadian  fiber,  the  combined  product 
having  for  some  purposes  a  superiority  over  either 
alone.  Much  the  largest  part  of  the  Canadian 
output,  however,  is  used  in  the  United  States  and 
Canada.  The  mines  in  the  Quebec  district  are  operat. 
ed  by  some  ten  companies,  in  which  United  States 
capital  is  largely  interested.  The  ore  is  milled  in 
Canada  and  shipped  in  fiberized  form  to  the  manufac- 
tories in  New  York,  Pennsylvania,  and  elsewhere, 
where  it  is  made  up  into  the  finished  commercial  wares. 
One  of  the  earliest  companies  to  operate  in  the  Cana- 
dian areas,  and  the  first  to  introduce  mechanical  dress- 
ing, was  a  company  of  Scotch  capitalists;  and  a  con- 
siderable portion  of  the  output  still  goes  to  Scotland 
and  England.  German  capital  is  also  interested.  The 
annual  production  of  the  Quebec  mines  alone  is  about 
50,000  tons. 

While  Quebec  has  practically  a  world  monopoly  of 
of  the  best  grades  of  asbestos,  and  in  presumably  inex- 
haustible supply,  the  neighboring  Province  of  Ontario 
has  considerable  deposits  of  the  kindred  mineral, actino- 
lite,  or  hornblende  asbestos.  Actinolite  is  very  similar 
to  the  chrysolite  asbestos  in  its  chemical  characteristics, 
and  is  equally  effective  in  heat-resisting,  but  it  is  not 
so  good  a  non-conductor  and  lacks  in  strength  of  fiber. 
It  is  used  to  some  extent  in  roofing  material  and 
plaster.  The  essential  difference  between  the  two 
varieties  is  that,  while  chrysolite  is  a  hydrous  silicate 
of  magnesia,  the  hornblende  asbestos  is  an  anhydrous 
silicate  of  lime  and  magnesia,  and  therefore  without 
the  softness  and  oily  feel  which  characterize  the  better 
grade. 


Mr.  E.  W.  Skinner,  acting-  for  tlie  town  of  Carman,  Man.,  has 
placed  a  valuation  on  tlie  plant  of  the  Carman  Electric  Light  & 
Power  Company,  and  it  has  been  decided  by  the  council  to 
submit  a  by-law  for  the  purpose  of  raising  $58,000  to  cover  the 
cost  of  an  electric  light  plant,  waterworks  and  sewerage  systems, 
and  fire  protection. 

Mr.  C.  H.  Rust,  City  Engineer  of  Toronto,  has  reported 
against  the  purchase  by  the  city  of  the  Southern  Light  &  Power 
Company's  plant  at  Erindale.  He  found  that  the  plant  is  capable 
of  developing  about  1200  horse  power,  but  to  acquire  the  presen 
property  and  to  complete  the  plant  will  require  possibly  half  a 
million  dollars,  and  this  amount  the  engineer  considers  to  bt  too 
high  a  price  to  pay  for  that  amount  of  power. 
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LIVE  WIRES.* 

By  H.  F.  Strickland, 

Cniet'  Electrical  Inspector  Canadian  Fire  Underwriters'  Association. 

The  talk  of  "live  wires"  has  probably  done  as  much  to 
create  uneasiness  in  the  minds  of  the  masses  as  actual 
damage  that  has  been  positively  demonstrated  to  have  re- 
sulted therefrom. 

The  name  implies  "alive  wires,"  and  to  the  susceptible 
nerve  and  the  active  imagination  "alive  wires"  can  be 
seen  burning  buildings  and  pursuing  harmless  and  in- 
offensive citizens  in  demoniacal  form. 

It  may  strike  my  hearers  as  somewhat  odd,  but  it  is 
nevertheless  none  the  less  impressive,  that,  having  for  a 
period  of  nearly  twenty  yeoirs  been  actively  engaged,  di- 
rectly and  indirectly,  in  all  the  various  phases  of  elec- 
trical work,  I  have  yet  to  witness  the  actual  starting  of 
pn  electrical  fire  ;  while,  during  the  same  period,  I  have 
had  in  my  own  house  three  incipient  fires,  one  from  a  hot 
stove-pipe,  one  from  a  gas  jet,  and  one  from  the  spon- 
taneous combustion  of  some  rags  that  had  been  used  for 
oiling  floors  and  were  left  in  a  wooden  box  in  a  cup- 
board. 

This  experience  of  one  so  clo.scly  in  toiich  with  electrical 
work  as  I  have  been  should  dispel  to  a  certain  degree  the 
idea  of  danger  from  electric  wires  that  exists  in  the  minds 
of  many. 

The  dangei  of  electric  wires  hsis  been  to  a  large  extent 
fostered  by  the  use  of  this  as  a  trade  argument  by  con- 
tractors against  bad  work.  While  there  is  some  ground 
for  the  argument,  it  has  been  given  undue  weight,  since 
it  has  spread  to  the  fire  chiefs  and  thence  to  the  press, 
so  that,  until  some  other  favorable  cause  can  be  discov- 
ered, it  will  be  the  assigned  cause  of  fires  in  all  cases 
where  the  cause  can  not  be  absolutely  proven  to  the  con- 
trary. Notwithstanding  the  fact  that  the  danger  is  ex- 
aggerated, there  are  in  all  cities  a  number  of  people  doing 
electrical  work  who  are  both  incompetent  and  unscrupu- 
lous, and  this  is  a  fact  which  does  exist,  and  if  there 
was  no  system  of  inspection  to  keep  continuallv  on  the 
heels  of  these  people,  there  is  no  doubt  that  there  would 
be  a  lot  of  serious  damage  to  life  and  property. 

A  resume  of  some  of  our  great  fires  may  interest  manv 
here  assembled.  Commencing  now  amd  looking  back- 
wards we  come  to  our  la.st  serious  fire,  viz.  :  that  at  27 
Richmond  street  west,  during  the  last  month,  where  the 
Oxford  Press  and  Book  Rooms  were  totally  destroyed,  en- 
tailing a  loss  of  some  Sso.ooo.  The  cause  of  this  fire  was 
assigned  to  electric  wires  bv  all  the  evening  papers,  but 
upon  thorough  investigation  by  myself  and  assistant  it 
was  demonstrated  to  have  been  caused  by  some  other 
agent.  There  was  no  current  on  the  premi.ses  at  the 
time  of  the  fire  or  all  during  the  night  previous,  nor  \\-as 
there  a  wire  anywhere  in  proximitv  to  the  point  at  whicli 
it  started. 

The  fire  in  Shea's  Theatre  was  positively  stated  as  hav- 
ing been  caused  by  lighting  wires.  The  indications  arc 
that  it  M-as  not. 

At  this  point  the  speaker  explained  that  investi- 
gation had  since  pointed  to  the  fire  as  having 
orisrinated  from  some  overhead  wires,  belonging  presum- 
ably to  signal  systems,  which  became  cro.sscd  with 
some  heavily  charged  overhead  circuits,  and  were  melted 
at  a  point  over  the  roof,  igniting  the  same. 

The  cause  was  assigned  to  the  fact  that  what  is  technical- 
ly known  as  an  "open  fuse"  was  located  in  the  dome  be- 
tween the  roof  and  the  ceiling,  and  that  this  fuse  "blew," 
iijniting  .surrounding  .shavings.  In  the  first  place,  the  fuse 
did  not  "blow,"  for  the  .simiple  reason  that  in  "blowing"  it 
would  have  cxtingui.shed  all  the  dome  liirhts,  and,  as  thcv 
were  not  extinguished  until  turned  off  in  the  usual  man- 
ner by  the  stage  manager,  this  cause  is  exploded,  .^s  all 
other  evidence  was  totallv  destroyed,  it  is  a  "wild 
gtiess"  and  nothing  more. 

Next  comes  the  burning  of  Mcintosh's  big  grain  mill  at 
the  foot  of  Princess  street.  Electric  wires  received  due 
credit  for  litis.  The  facts  are  that  electric  wires  were  nol 
concerned  in  the  fire,  because  the  company  had  no  electric 
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light  service  from  outside,  but  generated  their  ovm  power, 
and  this  power  had  been  shut  down  for  some  hours  before 
the  fire  started. 

Take  the  great  Simpson  fire — electric  wires  were  charged 
with  this  offence.  At  the  time  of  the  Simpson  fire.  viz.  : 
early-  on  Sunday  morning,  the  very  electric  light  service 
was  "dead."  It  was  the  one  time  during  the  whole  week 
that  the  power-house  took  its  well-earned  weekly  rest. 
It  was  not  running,  and  had  not  been  running  for  some 
hours. 

The  great  fire  of  April,  1904,  was  also  attributed  to 
wires.  Upon  thorough  investigation  this  was  found  to  be 
wrong.  The  main  line  switch  at  the  Currie  Building, 
where  the  fire  started,  was  off,  and  was  found  amongst 
the  debris  of  the  fire,  somewhat  charred  and  bent  up, 
but  "still  open."  And  so  it  goes  from  fire  to  fire,  evi- 
dence showing  that  many  electric  fires  were  not  electric 
fires  at  all. 

So  far  as  the  wiring  of  new  buildings  is  concerned,  the 
work  is  generally  well  done  ;  but  we  are  considerably 
behind  in  the  art  of  good  wiring,  owing  to  the  careless 
attitude  of  many  architects  and  others,  whose  aim  is  to 
reduce  the  cost  to  a  minimum.  There  is  not  miuch 
thought  to  the  permanency  of  the  wiring,  the  main  object 
being  to  get  the  Jights  burning  with  a  degree  of  safety 
which  will  pass  muster  ;  and  in  a  few  years  it  is  battered 
to  pieces  and  becomes  a  menace  to  the  citv.  The  wiring 
that  prevails  here  is  what  is  known  as  knob  and  tube 
work,  while  in  other  large  cities  conduits  are  looked 
upon  as  being  not  only  the  correct  thing,  but  in  manv 
places  are  compulsory  in  certain  districts.  There  is  no 
wiring  as  safe  as  conduit  work.  This  fact  has  been 
proven  by  all  Underwriters'  Inspections  Bureaus  on  the 
continent.  This  brings  us  to  another  point,  and  that  is 
the  Fire  Underwriters,  whom  everybody  loves  ! 

The  general  impression  of  this  Association  is  that  thcv 
are  people  who  "raise  rates,"  that  being  their  one  and 
only  feature.  Such,  however,  is  a  very  distorted  concep- 
tion of  this  benevolent  body.  The  Fire  Underwriters  have 
done  a  great  deal  to  improve  the  conditions  of  cities  and 
buildings,  and  their  efforts  have  been  enhanced  and  mould- 
ed into  beautiful  fonr.  by  the  greatest  of  professions, 
viz.  :    architects  and  engineers. 

I  am  not  an  insurance  expert,  1>eyond  tlic  fact  that  I 
know  that  it  is  wi.sc  to  insure,  and  I  don't  pro|>osc  lo 
elaborate  on  the  Underwriters'  Association  ;  hwl  I  dn 
wi.sh  to  go  into  the  relationship  that  should  exist  be 
tuccn  tliis  great  institution  and  the  architects,  and  also 
tlie  municipalitv. 

The  Fire  Underwriters  have  done  more  to  elevate  elec- 
trical wiring  tlian  any  other  agency.  In  the  first  place,  the 
Underwriters  have,  after  years  of  research  and  at  great 
expense,  formulated  the  "National  Code,"  which  is  the 
very  hub  of  electric  work.  Every  municipality,  engineer, 
architect  and  inspector  relies  on  the  Underwriters'  rules. 
They  are  the  only  code  rules,  »»id  as  the  insurance  com- 
panies are  the  people  whose  pockets  are  most  concerned, 
and  who  have  always  been  behind  all  the  making  of 
these  rules,  they  are  the  ]ieople  who,  if  invested  with  civic 
backing  and  assistance,  are  l>est  adapted  to  enforcing 
them,  and  arc  meeting  with  much  support  and  gratifying 
results  here  and  elsewhere 

In  Toronto  the  inspection  is  carried  out  bv  myself  and 
an  able  electrical  assistant  directly  ;  and  I  have  a^so  the 
indirect  assistance  of  «!cvcral  of  our  factory  inspectors. 
I  have  also  two  in  Hamilton,  one  in  Ix^ndon,  one  in 
St,  Catharines,  one  in  Brantford,  one  in  Woodstock,  and 
have  just  appointed  one  in  Ottawa,  and  it  is  likclv  that 
before  long  the  sys(tem  will  be  extended  here. 

Ontario  is  now  so  w^ell  covered  that  architects  should 
]irovide  for  inspection  and  certificates  in  all  places  as 
well  as  Toronto.  Tf  architects,  therefore,  in  drawing  up 
.specifications,  would  stipulate  that  the  work  must  lie  not 
(inly  up  to  our  code  rules,  but  must  be  mechanically  exe- 
cuted in  accordance  therewith,  they  can  rely  upon  good 
work. 

Owing  to  the  general  lack  of  knowledge  iiertaininir  to 
electric  work,  architects  have  been  guided  too  much  by 
price.    As  a  general  rule  the  wiring  in  a  building  ia  cooir 
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paratively  a  small  item,  aiid  1  would  urge  upon  aicliitects 
the  importance  of  calling  for  iron  conduits  in  all  build- 
ings, and  also  to  adopt  or  have  instituted  a  district  where 
only  this  class  of  work  can  be  used.  With  iron  conduits 
lire  risk  is  reduced  to  the  minimum,  and  the  patching  and 
interference  of  work  by  amateurs  is  largely  prevented,  in 
New  York  City  nothing  but  iron  conduits  are  allowed  on 
Manhattan  Island. 

In  awarding  contracts  lor  electric  work  it  is  advisable 
lor  architects  to  make  enquiries  before  letting  work  to 
unknown  wiremen.  There  are  in  Toronto  electric  firms 
whose  policy  is  to  do  right,  and  who  have  the  means 
and  the  knowledge  necessary  to  do  so.  Then  there  are  the 
firms  who  would  do  right,  but  have  not  the  knowledge, 
and  sometimes  not  the  means.  Then  there  are  the  people 
who  have  not  the  knowledge  or  the  good  intention.  Look 
out  then  for  this  class  of  electricians. 

There  are  contractors  in  this  city  who  would  not  coun- 
tenance any  flaws  for  a  moment,  and  such  linns  are  to 
be  trusted  and  encouraged  in  every  way  ;and,  at  this 
point,  1  might  say  that  excellent  men  are  to  be  found 
among  the  small  men  as  well  as  with  the  large.  Gener- 
ally speaking,  large  firms  a«re  familiar  with  large  work, 
and  such  are  better  ecjuipped,  financially  and  otherwise  ; 
but  then  the  small  man  sometimes  only  needs  an  oppor- 
tunity. .With  a  few  exceptions  the  Toronto  electricians  are 
an  honest  and  good  cfass  of  men,  always  willing  to  stand  to 
the  rules  ;  but  there  are,  of  course,  a  lew  who  simply 
'  Uabbie"  in  it,  and  "know  it  alf  "  ;  and  tfien  there  is  tiie 
■  amateur  electrician,"  whose  place  is  in  a  glass  case, 
these  amateurs  have  more  knowledge  and  generally  more 
to  say  than  the  eombined  experience  ol  tne  proiessioii, 
and,  strange  to  say,  olten  impress  their  hearers,  i  know 
ol  cases  now  wliere  people  entrust  tlieir  electric  wiring 
to  tliese  men,  and  olten  boys,  loohsliiy  imagining  tuai. 
tney  Know  more  and  are  more  competent  tlian  experienuea 
prolessionals.  i  know  ol  a  large  enterprise  tiie  managers 
ui  whicn  engaged  an  expert  ol  continental  renown  to  de- 
sign and  execute  some  great  electrical  undcrtaKings,  but, 
l)eiore  adopting  his  pfans,  submitted  tlicm  to  their  lucal 
engineer  and  lireman  to  report  on.  'fhe  liremun  received 
i>2.oo  a  day,  and  the  expert  Jiioo.oo.  \vhat  architects 
would  award  their  painting  to  the  plumber,  or  their 
plumbing  to  the  bricklayer  Ihen  by  all  means  give 
electrical  work  to  the  electrical  contractors.  This  is  not 
intended  to  disparage  the  plumbing  lirms  who  have  well- 
equipped  and  well-organized  electrical  departments,  some 
of  wliich  are  amongst  the  le.aders  in  the  trade  ;  but  to 
advise  against  the  sticking  in  of  wiring  anywhere  so  that 
whoever  gets  it  larms  it  out  to  anyone,  and  often  to 
some  incompetent  friend,  who  takes  it  at  a  price  that  he 
must  either  do  it  without  wages  or  steal  the  material, 
this  last  fact  being  only  too  manifest  to  the  trade. 

Electric  wiring  is  a  trade,  and  should  be  recognized  as 
such.  We  hear  a  lot  about  electric  fires  and  yet, 
strangely  enough,  people  will  pay  as  little  attention  to 
who  does  their  wiring  as  though  they  were  awarding  a 
contract  for  digging  post-holes. 

Speaking  again  of  the  so-called  danger  of  wiring,  I 
would  not  have  my  hearers  go  away  with  .the  idea  that 
danger  is  an  unknown  quantity.  There  is  danger  in  bad 
wiring,  but  in  good  wiring  there  is  not,  provided  it  is 
not  tinkeied  with  after  completion.  Let  people  who  de- 
sire to  make  alterations  and  additions  send  for  a  capable 
electrician,  or,  under  favorable  conditions,  keep  one  firm 
around  their  work.  Let  big  firms  arrange  to  have 
quarterly  or  othei-  suitable  periodical  inspections,  all  of 
which  we  can  and  will  undertake. 

Scare  talk  is  also  an  injustice  to  the  local  electrical 
supply  coniiJanies,  inasmuch  as  it  frightens  people  from 
using  electricity.  I  know  of  firms  in  Toronto  to-day  who 
are  burning  gas  because  tliey  have  been  frightened  from 
using  electricity  ;  and,  in  such  cases,  they  arc  living  in 
a  fool's  paiiadisc,  because,  under  their  circuiustaiiccs,  the 
gas  is  more  hazardous.  These  people  are  scared  to  death 
by  a  phantom,  whose  visitations  are  the  excepticjai.  11 
people  desire  to  use  electricity  in  any  of  its  tunny  beau- 
tiful and  useful  forms,    let    them  demand  an  inspection 
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from  the  underwriters,  and  they  can  rest  at  least  as 
securely  protected  against  fire  as  when  using  any  other 
illuminant. 

Many  people  burn  coal  oil  because  they  are  afraid  of 
horrible  dangers  and  inconveniences,  and  still  continue  to 
be  undisturbed  when  the  gruesome  tales  of  lamp  ex- 
sions  and  fires  resulting  therefrom  are  published,  which 
reports  are  all  verified,  while  electric  fires  are  in  most 
cases  only  assumed. 

The  greatest  protection  against  electric  danger,  beyond 
that  ol  good  work,  is  to  turn  the  curremt  off  when  leav- 
ing the  premises.  Every  building,  store  and  dwelling  in 
the  city  is  provided  with  a  "service  switch."  The  simple 
opening  of  this  switch  will  completely  cut  oil  the  cur- 
rent, and  the  wires  throughout  the  premises  will  be  as 
harmless  as  they  were  when  serenely  coiled  away  in  the 
warehouse  before  being  put  into  commission.  Let  the 
nervous  owner  of  a  miill,  warehouse  or  shop  detafil  some- 
one to  see  that  the  "main  line  switch"  is  pulled  the  last 
thing  upon  leaving  the  premises,  and  he  can  rest  assured 
that  no  fires  will  start — from  this  cause  anyway.  Many 
people  have  never  heard  of  or  seen  this  "service  switch," 
and  many  who  liave    do  not    understand    its  functions. 

Looking  into  figures,  I  find  that  of  all  the  fires  in  the 
United  States,  reported  as  having  originated  Irom  electric 
wires,  upon  careful  investigation  only  20  per  cent,  could 
be  fairly  attributed  thereto. 

I  am  not  here  to  boom  electric  light,  as  one  might  infer, 
but,  in  justice  to  the  trade  and  those  directly  interested 
therein,  I  hope  I  may  be  able  to  in  some  degree  dispel  a 
portion  of  the  unnecessary  alarm,  and,  if  possible,  present 
some  facts  in  their  true  light. 

In  conclusion,  there  are  some  points  I  desire  to  bring 
before  architects,  and  that  is  the  provision  for  and  proper 
installation  of  telephone  and  call-bell  wires  in  office 
buildings  and  apartment  houses.  Danger  is  invited  by  the 
neglect  of  this  point,  as  these  wires  are  often  strung  into 
buildings  in  any  way,  regardless  of  safety  or  appearance, 
and  it  is  time  this  point  was  serious|ly  investigated.  I 
would  be  pleased  to  furnish  architects  with  the  rules  and 
specifications  governing  this  work.  The  fact  that  these 
services  do  not  in  themselves  carry  any  heavy  current.s  is 
no  guarantee  of  safety,  because  they  can  and  do  become 
conveyers  of  dangerous  currents  from  outside  lines,  with 
which  they  may  and  do  become  crossed.  This  fact,  to- 
gether with  the  unsightly  appearance  they  present  around 
the  walls  and  corridors  of  buildings,  is  sufficient  reason 
why  they  sliould  be  looked  after. 

At  the  conclusion  of  the  paper  a  hearty  vote  of  thanks 
was  given  to  the  speaker,  and  some  discussion  followed. 
Conduits  were  considered  the  proper  measure  of  safety  lor 
large  and  important  work,  and  an  ordinance  requiring 
their  insertion  in  a  certain  district  was  thought  desirable. 
The  question  of  inspection  was  also  discussed,  and  it  was 
agreed  that  the  enforcement  of  the  national  code  of  rules 
would  be  a  good  thing. 


The  Armstrong  I-ight  &  Power  Company  have  submitted  a 
proposition  for  electric  lighting  at  Enderby,  B.C.  The)'  agree 
ofurni.sh  100  kilowatts  for  $135  per  month,  tlie  Couiu  il  to  (lole 
and  w      the  municipality. 

The  electric  light  plant  at  Eglinton,  Ont.,  broke  down  in 
January  last,  since  which  tiirle  the  town  has  been  in  darkness. 
The  lights  were  again  turned  on  May  5th,  tin-  Stark  Electric 
Light  Company  furnishing  the  power. 

The  Canadian  Westinghouso  Companj',  Liinitod,  have  been 
awarded  a  contract  by  the  Montreal  Street  Railway  Company 
for  a  large  amount  of  apparatus.  This  was  necessitated  by  the 
rapidly  growing  traffic  of  the  company.  The  order  inchidetl  20 
quadruple  equipments  of  loi-H  railway  motois  cc>mplete  with 
controllers  and  details;  also  a  1000  k.w.  600  volt,  iliroct  cun-ent 
engine  type  generator  for  installation  in  their  main  power  house, 
and  three  500  k.w.,  three-bearing,  motor  generator  sets  con- 
sisting of  type  C  motors  and  550-volt  direct  current  generators. 
These  1  itler  are  similar  in  capacity  to  those  now  installed  in 
their  various  sub-slations,  which  feeil  directly  into  lln-  trolley 
circuits. 
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INVENTION  DEVELOPMENT 

IN  THE  ELEGTRlCrtL  FIELD 


Reversible  Steam  Turbine — A  recent  issue  of  the 
Mechanical  Engineer  gives  a  description  of  a  reversible 
steam  turbine,  in  which  the  reversal  is  effected  by  two 
sets  of  vanes  set  on  concentric  circles  with  reference  to 
the  rotating  shaft,  one  set  of  veins  being  so  construct- 
ed as  to  move  the  shaft  forward  and  the  other  so  as  to 
move  it  in  the  reverse  direction.  Leakage  of  steam 
from  the  various  passages  is  prevented  by  means  of 
light  steel  stampings  used  to  cover  annular  openings  in 
the  stationary  element  into  which  it  is  admitted  and,  by 
its  escaping  through  the  narrow  openings  under  the 
steel  stampings,  has  its  velocity  so  increased  that  leak- 
age of  live  steam  in  the  reverse  direction  is  prevented. 


Luminous  Arc  Lamp. — A  paper  presented  before  the 
Illuminating  Engineering  Society,  in  New  York,  by  E. 
L.  Elliott,  brings  out  strongly  the  enormous  light 
efficiency  of  the  flaming  or  luminous  arc  lamp.  Tests 
show  that  on  the  basis  of  spherical  or  total  flux,  a 
candle-power  is  produced  on  .353  watt,  as  compared 
with  1.78  watts  for  the  enclosed  arc  light,  1.9  watts 
for  the  tantalum  filament,  and  3.9  watts  for  the  ordi- 
nary (3.1  watts  nominal)  carbon  filament.  Other  ad- 
vantages of  the  lamp  noted  are  the  excellent  quality  of 
the  light,  both  in  color  and  steadiness,  and  its  superior 
distribution.  Aside  from  the  present  price  of  the  lamp 
and  electrodes,  the  main  disadvantage  is  attendance 
due  to  the  short  life  of  carbons  as  compared  with  the 
enclosed  arc. 


Voltage  Regulation — A  simple  method  of  regulating 
the  voltage  in  the  distributing  system  of  an  alternating- 
current  supply  is  described  in  Elektrotechnique  Zeit- 
schrift,  of  Berlin,  by  Herr  Jacques  Bubhi.  The  method 
is  based  primarily  on  the  use  of  a  special  form  of  auto- 
transformer.  This  transformer  has  one  section  of  the 
coil  connected  across  the  feeding  main  and  the  other 
section  is  connected  between  these  mains  and  the  dis- 
tributing mains.  The  latter  section  of  the  coil  is 
divided  into  several  parts,  which  by  means  of  asystem 
of  switches  may  be  cut  in  or  out  of  circuit.  By  this 
means  it  is  possible  to  alter  the  potential  of  the  dis- 
tributing mains  irrespective  of  the  varations  on  the 
transmitting  mains.  When  passing  from  one  tap  of 
the  transformer  to  another  a  reactance  is  introduced 
momentarily  to  prevent  short-circuiting  of  the  coiH 
The  apparatus  may  be  used  on  high-potential  circuits. 
It  has  been  constructed  for  a  15,000-volt  system,  the 
switches  in  this  instance  being  of  the  oil-break  type  and 
are  automatically  connected  in  the  proper  series  when 
the  controlling  handle  on  the  switchboard  is  turned. 


The  Lorimer  Automatic  Telephone. — A  new  automa- 
tic telephone  system,  the  Lorimer,  is  being  developed 
on  a  principle  differing  from  other  automatic  telephone 
exchanges  that  have  been  put  on  the  market.  In  the 
Strowger  system  and  developments  from  it,  a  step-by- 
step  mechanism  is  needed  for  every  subscriber's  line. 


but  in  the  Lorimer  sj-stem  the  step-by-step  device  is 
associated  with  what  corresponds  to  the  operator's 
cords  in  an  ordinary  exchange.  In  this  way  the 
amount  of  complicated  mechanism  is  lessened.  At  the 
exchange  end  of  each  line  a  device  is  necessar\-  for  the 
selection  of  a  "cord",  but  this,  we  believe,  is  com- 
paratively simple  compared  with  the  step-by-step 
mechanism  itself.  In  the  event  of  all  the  cords  being 
engaged,  the  call  is  stored  up,  not  at  the  exchange 
end  but  at  the  subscriber's  instrument,  until  the 
connection  can  be  effected.  The  idea  is  ingenious,  but 
as  in  all  such  systems,  it  appears  that  there  will  be 
considerable  complication  in  the  case  of  large 
exchanges,  and  that  junction  work  will  hardly  be 
feasible. 


An  Electric  Safety  Lamp — A  type  of  incandescent 
lamp  designed  to  give  as  nearly  absolute  security 
against  fires  or  explosions  as  possible  has  been 
devised  by  Dr.  D.  Tomassi,  of  Paris.  The  idea 
is  to  extinguish  the  lamp  automatically  should  the  pro- 
tecting globe  be  broken  and  to  prevent  the  flj-ing  of 
incandescent  particles  if  the  lamp'globe  itself  should  be 
shattered.  The  method  of  doing  this  consists  in  sur- 
rounding the  globe  of  the  lamp  itself  by  a  second  glass 
covering  fitted  so  as  to  be  air-tight.  Within  this 
second  globe  is  a  switch  which  normally  stands  open, 
but  which,  when  subjected  to  air  pressure,  closes  the 
circuit  and  allows  the  lamp  to  light.  The  lamp  is 
lighted  by  forcing  air  into  the  outer  globe,  in  this  way 
closing  the  switch.  If.  then,  the  outer  globe  be  shat- 
tered, the  reduction  in  air  pressure  which  takes  place 
immediately  will  extinguish  the  lamp  before  the  inner 
globe  is  broken.  If,  on  the  other  hand,  the  inner 
globe  breaks,  the  reduction  in  pressure  of  the  air  in  the 
outer  globe  due  to  collapse  of  the  inner  globe  will  open 
the  switch  and  put  the  lamp  out.  In  case  of  an 
accident  of  this  kind  the  outer  globe  will  of  course 
stop  all  flying  particles  and  prevent  any  fire. 


The  "  Wolfram  "  Lamp — A  lamp,  apparently  des- 

tined  to  be  called  the  Wolfram  lamp,  in  which  a 
filament  of.  "wolfram"  or  tungsten  is  emploved,  is 
shortly  to  be  brought  on  the  market.  This  lamp  is 
distinct  from  the  one  which  is  being  developed  bv  Dr. 
Kuzel,  although  tungsten  is  one  of  the  metals  which 
are  mentioned  in  Kuzel's  patent.  It  is  the  subject  of  a 
patent  by  Dr.  .Alexander  Just  and  Franz  Hanaman,  of 
the  Vereinigte  Elektricitats-Werke  (Budapest),  and  the 
German  rights  have  been  acquired  by  the  Wolfram 
Lampen  Aktiengesellschaft  (Augsburg).  We  give  the 
following  particulars  of  the  process  of  manufacture 
from  the  British  Patent  No.  11,949  of  190^. 

Experiments,  it  is  said,  have  demonstrated  that 
when  carbon  filaments,  which  are  provided  with  coats 
of  wolfram  (tungsten)  or  molybdenum  of  sufficient 
thickness,  are  submitted  in  highly  rarefied  gases  or  in 
vacuo,  in  order  to  prevent  oxidation  of  the  metal  under 
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the  action  of  the  electric  current,  to  an  adequate 
temperature,  the  carbon  combines  with  the  metal 
surrounding  it  with  the  formation  of  a  carbide.  The 
carbon  becomes  completely  dissolved  in  the  metal  in 
such  a  manner  that  a  filament  formed  in  accordance 
with  this  process  is  entirely  homogeneous,  so  that, 
according  to  the  patent  specification,  under  the  micro- 
scope no  carbon  core  can  be  distinguished  at  the  point 
of  fracture.  This  process,  which  may  be  termed 
"  dissolving"  the  carbon,  occupies  but  a  few  minutes, 
and  takes  place  the  more  speedily  the  greater  the 
excess  of  metal  above  the  carbon. 

Carbon  filaments  of  the  greatest  possible  fineness 
(of  a  diameter  of,  say,'  from  0.02mm.  to  0.06mm.)  are 
submitted  to  the  action  of  an  electric  current  in  an 
atmosphere  of  chlorides  of  wolfram  or  molybdenum 
(preferably  WClg  =  wolfram  hexachloride,  or  molyb- 
denum pentachloride  =  MoCl^)  in  the  presence  of 
hydrogen  or  of  some  other  gas  exercising  a  reducing 
action,  whereby  the  wolfram  or  the  molybdenum  is 
metalically  deposited  upon  the  surface  of  the  carbon. 
When  the  metallic  coating  is  of  sufficient  thickness, 
which  may  be  ascertained  by  the  current  indicated  by 
an  ammeter  (say  i  ampere  when  carbons  of  0.04mm. 
diameter  are  employed),  the  filaments  are  brought  to 
incandescence  by  an  electric  current  in  an  atmosphere 
of  very  highly  rarefied  inert  gases,  such  for  example 
as  hydrogen  gas  at  a  pressure  of  20mm.  The  solvent 
process  referred  to  above  then  takes  place  in  a  very 
brief  period,  a  few  minutes  being  usually  sufficient. 
The  filaments  so  obtained,  which  contain  the  carbon  in 
a  bound  form  (mostly  as  carbide)  present  a  glittering 
white  metallic  appearance. 

The  incandescing  filament  is  once  more  raised  to  a 
high  temperature  by  an  electric  current  in  a  mixture 
of  steam  with  reducing  gases,  and  the  carbon  is  oxi- 
dized by  a  similar  action  to  that  which  takes  place  in 
the  manufacture  of  water  gas.  An  alternative  method 
given  for  the  elimination  of  the  carbon  is  to  raise  the 
incandescing  filament  to  a  high  temperature  in  vacuo 
by  the  electric  current  for  a  long  time  (say  24  hours) 
in  such  a  manner  that  the  carbon  volatilizes.  Another 
method  ot  decarbonizing  described  is  as  follows  :  The 
metal  filaments  containing  carbide  are  embedded  in  a 
refractory  crucible,  which  is  then  carefully  luted  in 
very  finely  pulverized  low  oxides  of  these  metals,  such 
for  example  as  WO^  or  MoO^,  which  is  then  submitted 
to  the  heat  of  a  blast  furnace  (about  i6oo°C  are  re- 
quired) for  several  hours.  Hy  this  process  the  carbon 
is  oxidized  as  indicated  in  the  following  equations  : 
(i)  WO,  +  2C  =  2CO  + W  ;  (2)  Mo03  +  2B  =  2CO-|-Mo. 
The  reduced  wolfram  or  molybdenum  does  not  become 
deposited  upon  the  filament,  but  remains  comprised  in 
the  oxide  mass,  because  the  wolfram  or  molybdenum 
upon  reduction  at  this  temperature  surrounds  the  fila- 
ment as  an  amorphous  powder,  without  being  de- 
posited upon  the  same.  As  soon  as  this  oxidation 
process  is  completed  (in,  say,  from  10  to  12  hours) 
cooling  is  allowed  to  take  place,  and  the  crucible  is 
opened. 

The  metallic  filaments  obtained  by  one  of  these 
processes  may  then,  it  is  stated,  be  fused  into  the  glass 
bulbs  and  employed  tor  incandescent  lamps  without 
further  treatment. 


The  electric  light  plant  at  Edmonton,  Alta.,  is  Ijoiiig- cxtoiulccl. 


VISIT  OF  ELECTRICIANS  TO  GREAT 
BRITAIN. 

The  following  is  an  outline  programme  of  the  meet- 
ing in  Great  Britain  of  the  Institution  of  Electrical 
Engineers  and  the  kindred  institutions  of  Canada, 
France,  Germany,  Italy,  Switzerland,  and  United 
States — ^June  and  July,  igo6  : 

June  23RD  and  24TH — Central  Committee  Rooms  at 
the  Hotel  Cecil  will  be  open  for  registration  of  visitors 
and  members. 

June  25TH — Afternoon.  A  visit  to  the  National 
Physical  Laboratory  may  be  arranged,  to  attend  the 
ceremony  of  opening  the  new  Electro-Technical  La- 
boratory. In  the  evening,  reception  and  banquet  at 
the  Hotel  Cecil. 

June  26th — Visits  to  the  General  Post  Office,  power 
and  electric  lighting  stations,  railway  and  tramway 
power  stations,  engineering  works,  telephone  exchan- 
ges, and  other  undertakings  and  places  of  interest. 
In  the  evening,  conversazione  at  the  Natural  History 
Museum. 

June  27TH — Excursion  up  the  Thames  and  visit  to 
Windsor. 

June  28th — Leave  London  for  Birmingham  District. 
The  programme  will  include  visits  to  works  in  and 
near  Birmingham,  including  Rugby  and  Stafford.  Ar- 
rive Manchester  in  the  evening. 

June  29TH — Manchester  District  :  Visits  to  electric- 
ity stations  and  works  in  Manchester,  Salford,  and 
the  neighborhood.  Conversazione  at  the  Town  Hall 
in  the  evening. 

June  30TH — Proceed  to  Liverpool.  Visits  to  elec- 
tricity stations,  works,  and  railways.  Leave  in  the 
afternoon  for  the  Lake  District  (Windermere). 

July  ist — Excursions  in  the  Lake  District.  Pro- 
ceed to  Glasgow  in  the  evening. 

July  2nd — Glasgow  District  :  Visits  to  works  and 
reception  by  Lord  Kelvin. 

July  3RD — Visits  and  excursions  in  the  neighbor- 
hood of  Glasgow. 

July  4TH — Leave  Glasgow  for  Edinburgh.  In  the 
afternoon  leave  Edinburgh  for  Newcastle. 

July  5TH — Newcastle  District  :  Visits  to  works  and 
power  station. 

July  6th — Leave  Newcastle  tor  Leeds.  Visit  to 
works  and  excursions  in  the  neighborhood  of  Leeds. 

July  7th — Leave  Leeds  for  London. 

Entertainment  will  be  provided  in  London  and  local 
centres  for  the  ladies  of  the  party  and  those  of  their 
friends  who  desire  to  accompany  them. 

The  headquarters  in  London  will  be  at  the  Hotel 
Cecil.  Guests  are  desired  to  call  at  the  headquarters 
of  the  hotel  as  soon  as  possible  after  arrival  in  London 
for  the  purpose  of  registering  their  names,  as  tickets 
for  the  various  excursions  and  functions  will  be  dis- 
tributed at  these  rooms.  The  rates  at  eight  hotels 
conveniently  situated  for  attending  the  proceedings 
range  from  five  shillings  per  day  upwards  for  single 
rooms.  It  is  estimated  that  the  expense  of  guests 
during  their  stay  in  London  will  be  about  $5  each  per 
day.  Tickets  for  the  Provincial  Circular  Tour  will 
cost  $68,  and  persons  intending  to  avail  themselves  of 
this  tour  are  requested  to  send  in  advance  a  remit- 
tance to  that  amount. 

The  Mitchell  P^lectric  Compaiij-,  Winnipeg,  Man.,  ha\c  arnal- 
gamatecl  willi  the  Hiulsoii  Electric  Supply  Company. 
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COST  OF  GENERATING  ELECTRIC  POWER, 

The  cost  of  power  is  dependent  upon  so  many  vari- 
able and  uncertain  factors  that  it  is  impossible  to  ar- 
rive at  any  theoretical  results  w^hich  will  be  strictly 
applicable  to  individual  practical  cases,  but  it  is  possi- 
ble by  making  certain  assumptions  to  calculate  a  series 
of  cost  curves  which  will  approximately  represent  the 
cost  of  power  per  kilowatt-hour  under  various  condi- 
tions and  whose  relative  values  will  be  fairly  reliable. 

F.  A.  Griffin  has  followed  this  plan,  and  gives  in  the 
"  Street  Railway  Journal  "  the  following  curve  sheet 
from  which  may  be  found  the  cost  of  generating  elec- 
tric power  in  stations  ranging  in  capacity  from  400 
KW.  to  40,000  KW.  The  cost  of  power  expressed 
by  the  curves  is  intended  to  represent  the  cost  which 
can  be  obtained  commercially  in  a  well-designed  sta- 
tion with  a  reasonably  efficient  operating  staff. 

joinlill'iW 
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Curve  Sheet  for  Finding  the  Cost  of  Generating 
Electric  Power. 

The  use  of  the  curves  may  be  illustrated  by  solving 
an  example.  Let  it  be  required  to  find  the  cost  of 
generating  power  at  a  station  whose  rated  capacity  is 
10,000  KW. ,  the  average  load  on  machines  in  use  be- 
ing 75  per  cent,  of  their  rated  output  and  bituminous 
coal  costing  $3.10  per  ton.  Following  up  from  the 
lower  horizontal  scale  to  a  point  about  midway  between 
the  straight  line  marked  0.7  and  the  one  marked  0.8 
over  the  point  corresponding  to  $3.10  per  ton.  the 
figure  1.04  is  found  on  the  left-hand  vertical  scale. 
Following  to  the  left  from  the  right-hand  vertical 
scale  along  the  io,ooo-KW.  line  to  its  intersection  with 
the  curve  marked  "  multiplier,"  the  figure  0.88  is  read 
upon  the  upper  horizontal  scale.  The  product  of  the 
two  figures  thus  obtained,  1.04  times  0.88,  gives  0.915 
cent  per  kilowatt-hour  as  the  probable  cost  of  power. 


If  the  average  output  of  the  machines  in  use  is  equal 
to  their  rated  capacity,  and  coal  can  be  had  at  $2  per 
ton,  the  cost  of  power  would  be  only  0.63  cent  per 
kilowatt-hour. 


THE  MOFFAT  FUEL  SAVER, 

A  company  has  been  incorporated,  with  a  capital  of  Sioo,ooo, 
to  manufacture  and  place  on  the  market  the  Moffat  Fuel  Saver. 
The  president  of  the  company  is  Mr.  Newton  J.  Ker,  city  engi- 
neer of  Ottawa,  and  the  secretary-treasurer  Mr.  Walter  H. 
Ostrom,  also  of  Ottawa,  the  other  directors  being  Messrs.  AW. 
Fraser,  K.C.,  D  Arcy  McMahon,  J.  G.  Turrifi,  M.  P.,  Alex. 
Fleck  and  R.  C.  Tate.  Their  head  office  is  at  42  Central 
Chambers,  Ottawa,  and  branches  have  been  established  at 
Quebec,  Montreal,  Toronto  and  Vancouver.  The  business  will 
be  carried  on  under  the  name  of  the  Moffat  Fuel  Saver,  Limited. 

The  Moffat  Fuel  Saver  admits  the  oxygen  required  into  the 
smoke  at  a  temperature  of  over  six  hundred  degrees,  through 
air  chambers  having  a  series  of  intercommunicating  compart- 
ments. The  larger  of  these  compartments  is  placed  in  the 
bridge  wall,  while  the  smaller  is  placed  in  an  auxiliary  bridge 
wall  about  22  to  36  inches  in  the  rear  of  the  main  bridge  wall 
known  as  the  baffle  wall,  and  having  an  arched  opening  beneath, 
while  at  the  rear  of  the  boiler  is  placed  a  dead  wall,  these  three 
walls  combining  to  make  a  series  of  combustion  chambers. 
.A.ir  is  admitted  to  the  bottom  compartment  of  the  air  chamber, 
through  a  pipe  or  aperture  which  leads  through  the  brick  wall 
to  the  outer  air.  This  pipe  is  opened  and  closed  by  means  of  a 
slide  door.  .Apertures  about  an  inch  to  two  and  a  half  inches  in 
diameter,  and  4  to  S  inches  apart,  are  placed  in  the  rear  of  the 
upper  compartments  of  the  two  air  chambers,  to  allow  the  air  to 
flow  into  the  combustion  chamber  and  corresponding  apertures 
are  left  in  the  brick  work  of  the  bridge  wall  and  baffle  wall.  The 
system  in  the  bridge  wall  is  placed  within  7  to  10  inches  of  the 
bottom  of  the  boiler,  while  the  system  in  the  baffle  wall  is  built 
to  within  3  to  4  inches  of  the  boiler. 

Entering  the  pipe  leading  to  the  air  chamber  in  the  bridge 
wall,  the  air  travels  from  the  lower  compartments  to  the  upper, 
attaining  over  six  hundred  degrees  of  heat.  The  air  leaves  the 
upper  compartments  through  the  openings  in  the  rear,  and  en- 
counters the  smoke  and  gases  as  they  flow  over  the  bridge  wall. 
As  the  healed  air  enters  the  smoke,  a  combustion  is  forrned,  the 
gases  igniting  and  forming  a  hot  blue  flame  which  travels  along 
the  bottom  of  the  boiler,  and  over  the  baffle  wall.  The  heavier 
smoke  containing  the  carbon  strikes  against  the  baffle  wall  and 
rebounds,  intermingling  with  the  air  flowing  from  the  system  in 
the  bridge  wall.  The  carbonaceous  particles  take  fire,  and  be- 
ing heavier  than  the  gases,  fall  downward,  where  they  arc  drawn 
through  the  arch,  into  the  second  combustion  chamber. 

The  air  admitted  to  the  smoke  from  the  bridge  wall  system, 
however,  is  insufficient  to  consume  all  the  gases  and  carbonaceous 
particles,  and  a  further  supplj-  of  air  is  necessary.  This  is  ad- 
mitted through  the  second  system  in  the  baffle  wall.  The  por- 
tion of  the  gases  and  carbonaceous  particles  not  consumed  in  the 
first  combustion  chamber,  flow  over  the  baffle  wall,  and  through 
tlie  arch  into  the  second  combustion  chamber.  Here  it  mixes 
with  the  fresh  heated  air  flowing  out  through  the  openings  in  the 
rear  of  the  baffle  wall,  and  striking  and  rebounding  from  the 
dead  wall  placed  at  the  end  of  the  boiler. 

A  thorough  commingling  of  the  gases  and  superheated  air 
occurs,  and  an  almost  perfect  combustion  is  claimed  to  be  form 
ed,  the  gases  being  entirely  burned  and  the  carbon  jvirticles 
consumed. 


The  Blindnian  Electric  Light  &  Power  Company  are  likely  to 
secure  a  franchise  for  electric  lighting  at  l^conihe,  .\lta. 

The  directors  of  the  Ontario  Power  Company  are  imderstivtl 
to  have  voted  $2,500,000  for  the  immediate  completion  of  the 
company's  development  plant  at  Niagara  Falls,  The  company's 
franchise  permits  them  to  develop  1  So, 000  electric  horse-power, 
but  the  section  of  the  plant  which  has  been  under  consfructioh 
for  the  past  four  years  and  is  now  nearing  completion  provides 
for  only  50,000  horse-power.  Three  10.000  horso-]v>wer  genera- 
tors are  now  running,  ,1  fourth  is  nearing  completion,  and  the 
fifth  is  under  construction.  The  full  equipment  will  he  eighteen 
getioratoi-s,  with  a  corresponding  number  of  turbines  of  cqiial 
power. 
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I  TELEGRAPH /TELEPHONE  | 

DEATH  OF  TELEPHONE  PIONEER. 

Mr.  B.  W.  Chipman,  President  of  the  Nova  Scotia 
Telephone  Company,  and  Secretary  of  Agriculture  for 
Nova  Scotia,  died  at  Halifax  on  April  24th.  He  was 
70  years  of  age.  In  1887  he  was  one  of  the  principals 
in  the  organization  of  the  Nova  Scotia  Telephone 
Company,  of  which  he  has  been  president  since  the 
death  of  W.  C.  Delaney,  v.  ho  was  its  first  president. 
He  has  been  Secretary  of  Agriculture  for  about  15 
years. 


GRAND  TRUNK  TELEPHONE  SYSTEM. 

Arrangements  are  being  made  by  the  Grand  Trunk 
Railway  Company  for  a  telephone  installation  of  their 
own  over  their  entire  system.  The  central  exchange 
will  be  at  the  general  offices  of  the  company,  where 
the  switch-board,  with  all  the  necessary  terminal  facili- 
ties, will  be  erected,  and  the  wire  will  run  from  Montreal 
to  Portland  on  the  one  hand,  and  from  Montreal  to 
Chicago  on  the  other. 

This  installation  will  mark  an  entirely  new  departure 
so  far  as  Canadian  railwa}'s  are  concerned.  It  is  re- 
garded as  a  highly  important  undertaking,  involving 
an  expenditure  of  between  three  and  four  hundred 
thousand  dollars,  and  the  construction  of  many 
thousands  of  miles  of  copper  wire.  It  will  be  some 
time  before  the  management  will  be  able  to  begin  the 
actual  construction  of  the  system,  as  the  project  is 
difficult  and  complicated  and  outside  the  ordinary  lines 
of  railway  experience. 


WIRELESS  TELEGRAPHY. 

Mr.  W.  Sloan  recently  had  an  interview  with  the 
Minister  of  Marine  and  Fisheries,  and  outlined  his 
views  as  to  the  establishment  of  wireless  telegraphy 
on  the  coast  of  British  Columbia.  He  advocated  three 
high  power  stations,  located,  one  at  Bamfield  Creek, 
one  in  the  vicinity  of  Cape  Caution  or  Rivers  Inlet, 
and  the  third  at  or  near  Port  Essington  or  Port  Simp- 
son. These  stations  in  a  direct  line  would  be  some 
250  miles  apart,  and  would  be  in  continuous  communi- 
cation with  each  other,  and  would  cost  in  the  neij^h- 
borhood  of  $10,000  each.  Mr.  Sloan  also  advocates 
the  establishment  of  some  small  power  stations  -^t 
suitable  intervening  points. 

The  C.  P.  R.  have  intimated  their  intention  of  install- 
ing the  wireless  system  on  their  tr.uis-Pacific  steamers, 
and  also  on  their  coasting  boats. 

Hon.  L.  P.  Brodcur  promised  Mr.  Sloan  that  a 
substantial  amount  would  be  provided  in  the  supple- 
mentary estimates  for  the  purpose  outlined. 


TELEPHONE  DEVELOPMENT. 

Few  people  probably  realize  that  the  telcplione 
business  has  been  attended  with  more  rapid  develop- 
ment than  either  the  telegraph  or  written  letters. 
Yet,  if  some  recent  statistics  bearing  on  the  whole 
world  are  to  be  believed,  this  is  what  has  occurred. 
In  the  ten-year  period,  1904-1894,  inclusive,  the  per- 
centage of  increase  in  the  number  of  conversations 


over  the  telephone  wires  of  Europe  was  three  times  as 
great  as  the  percentage  of  increase  in  the  number  of 
letters  and  postals  written  during  the  same  period. 
In  the  United  States  the  ratio  of  increase  in  favor  of 
the  telephone  has  been  even  more  remarkable.  Taking 
the  lines  of  the  American  Telephone  and  Telegraph 
Company  alone,  it  is  found  that  the  percentage  of 
growth  in  telephone  conversations  to  letters  and  post- 
als in  the  United  States  in  the  ten-year  period  men- 
tioned has  been  as  4^  to  i.  In  both  Europe  and  the 
United  States  the  relative  importance  of  letters  and 
postals  and  telegrams  as  means  of  communication  has 
diminished,  while  the  telephone  has  increased  in  Europe 
from  ten  per  cent,  to  over  18  per  cent,  of  the  total, 
and  in  the  United  States  from  18  per  cent,  to  nearly 
38  per  cent,  of  the  total. 

SHORT  CIRCUITS. 

The  Bell  Telephone  Company  have  recently  completed  two 
additional  copper  circuits  between  Toronto  and  Hamilton. 

The  Home  Telephone  Company,  of  Portland,  Oregon,  are 
said  to  have  decided  to  again  make  application  for  a  telephone 
franchise  at  Vancouver,  B.C. 

The  Bell  Telephone  Company  at  Kingston,  Ont.,  have  moved 
into  their  new  exchange  on  Clarence  street.  The  exchange  has 
been  equipped  with  modern  apparatus  and  is  now  one  of  the 
most  complete  in  the  province. 

The  Canadian  Machine  Telephone  Company,  of  Peterooro, 
Ont.,  are  reported  to  have  secured  the  contract  for  installing 
an  automatic  telephone  system  at  Edmonton,  Alta.,  Mr.  R.  S. 
Kelsch,  of  Montreal,  being  the  consulting  engineer  of  the  work. 

The  number  of  Bell  telephone  exchanges  in  Canada  in  Januar  y, 
1905,  was  490,  having  connected  to  them  in  round  numbers 
7;, 000  telephones.  Montreal,  with  a  population  of  267,720,  had 
14,995  telephones,  and  Toronto,  with  208,040  inhabitants,  came 
next  with  1 2,7  1  4. 

The  Dinorwic  &  Gold  M  ines  Telephone  Company,  Limited, 
has  been  incorporated,  with  head  office  in  Toronto,  to  construct 
a  telephone  system  in  the  district  of  Rainy  River,  Ont.  The 
capital  is  $40,000  and  the  incorporators  include  Messrs.  Anthony 
Blum,  of  Brookline,  Mass.;  H.  W.  Scattergood,  of  Philadel- 
phia ;  J.  G.  Shaw  and  Joseph  Montgomery,  of  Toronto,  and 
others. 

The  Bell  Telephone  Company  are  seeking  a  five-year  renewal 
of  their  exclusive  franchise  at  Ottawa.  It  is  understood  that 
they  agree  to  pay  $5,000  annually  to  the  city,  the  price  for  busi- 
ness phones  to  be  $45  and  for  hou'-e  phones  $25.  With  two 
parties  on  one  wire  the  rate  would  be  $36  for  business  and  $20 
for  house  instruments.  The  city  now  gets  $2,500  a  year,  while 
the  rates  are  $25  and  $45  respectively. 

The  Grand  Trunk  Pacific  Railway  telegraph  work,  under  the 
energetic  direction  of  Mr.  A.  Bruce  Smilh,  manager  telegraph 
department,  is  progressing  rapidly.  Already  30,000  cedar  iioles 
contracted  for  are  being  delivered  at  the  company's  storage 
yards  at  Fort  William  and  Portage  la  Ptairie.  Materials  tor 
erection  of  the  first  1,000  miles  of  wire  are  also  being  delivered. 
Organization  is  about  completed  to  begin  active  conslruction  as 
soon  as  the  frost  is  out  of  the  ground. 

An  Ontario  charter  has  been  granted  to  the  Low  Banks 
Telephone  Company,  Limited,  with  head  offices  at  Low  Banks. 
The  provisional  directors  are  Messrs.  Alvin  Barrick,  J.  E.  Furry 
and  Archibald  Mann  and  the  capital  is  $40,000.  The  charter 
allows  Ihe  company  to  operate  in  the  townships  of  Humberstone 
and  Walnfleet,  in  the  county  of  Welland,  and  in  the  townships  of 
Sherbrooke,  Moulton  and  Dunn,  in  the  county  of  Haldimand. 
The  district  to  be  covered  lies  between  Port  Colborne  and 
Dunnville. 

David  C.  St.  Charles,  an  engineer  of  S.ui  Francisco,  has 
invented  a  repeater  which  he  claims  will  make  it  possible  to 
telephone  great  distances.  What  the  so  called  repeater  has 
done  for  telegraphy,  St.  Charles'  invention,  it  is  claimed,  has  done 
for  the  telephone.  The  combining  of  the  echo  in  nature  with  the 
sountling  board  of  a  violin  furnished  the  clue  to  the  discovery 
according  to  a  statement  of  St.  Charles'  superintendent,  Mr. 
John  Glass,  who  is  quoted  to  the  eflect  that  the  invention  is  a 
success. 
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Messrs.  Fogarty  Brothers,  St.  James  street,  Montreal,  have 
assigned,  another  evidence  of  the  fact  that  the  electrical  business 
requires  to  be  done  on  a  higher  percentage  of  profit  than  other 
businesses  to  be  reckoned  on  a  stable  foundation. 

Current  was  turned  on  for  the  first  time  by  the  Westmount 
municipal  plant  on  Saturday,  April  2ist.  Although  the  actual 
plant  is  not  complete,  a  temporary  General  Electric  alternator 
has  been  installed  so  as  to  take  care  of  customers  who  move  to 
Westmount  at  the  usual  period  of  removals  in  this  section  of  the 
t  country,  viz.,  May  ist.  It  now  remains  to  be  seen  how  long  the 
various  municipal  councillors  will  keep  their  fingers  out  of  the 
pie  and  let  it  run  in  a  business  manner,  or  interfere  and  make  a 
mess  of  it. 

Sohmer  Park  (so  well-known  to  some  of  our  Toronto  friends) 
will  have  a  strong  competitor  this  year  in  the  shape  of  Dominion 
Park,  a  new  resort  further  down  the  river  shortly  to  be  opened 
•  up.  Electricity  will  be  by  far  and  away  the  largest  feature,  be- 
ing used  for  scenic  railway  and  other  power  purposes,  not  to 
speak  of  the  fact  that  some  30,000  incandescent  lamps  will  be 
<s  perpetually  in  evidence.  The  Montreal  Light,  Heat  &  Power 
Company  have  already  laid  several  tons  of  copper  in  order  to 
carry  the  current  required  for  electrical  purposes  at  (his  park. 

An  Automobile  Show  was  held  here  last  month,  but  the 
"Electrics"  were  not  much  in  evidence.  To  give  satisfaction  on 
the  hills  in  and  around  Montreal  is  a  problem  that  will  give  the 
storage  battery  manufacturers  some  hard  thinking. 

A  United  States  technical  contemporary  publishes  an  able 
article  stating  that  some  businesses  have  been  ruined  by  lack  of 
system,  whilst  others  have  piled  system  upon  system  to  such  an 
extent  that  it  has  become  "Red  Tape"  and  is  a  hindrance  to 
their  business.  The  writer  thinks  that  this  is  not  only  confined 
to  electrical  operating  companies  of  various  sorts,  but  also  to 
manufacturers  of  electrical  apparatus  and  supplies.  Is  this  not 
a  timely  warning? 


WESTINGHOUSE  CONTRACTS. 

The  Canadian  Westinghouse  Company,  Limited,  have  se- 
cured several  important  contracts  recently,  among  which  the 
more  interesting  are  as  follows  : 

One  for  supplying  the  Provincial  Light,  Heat  &  Power  Com- 
pany with  apparatus  to  be  used  in  the  development  of  another 
large  water  power  plant  near  Montreal.  The  initial  installation 
will  consist  of  three  3,750  k.w.  revolving  field,  alternating  cur- 
rent, water  wheel  driven  generators  of  4,000  volts,  three  phase. 
7,200  alternations;  also  twelve  2,500  k.w.,  44,000  volts,  oil 
insulated,  water  cooled  transformers.  This  new  power  station 
will  be  used  for  supplying  additional  power  to  the  Montreal 
Light,  Heat  &  Power  Company  at  Montreal.  The  step-up 
transformers  will  be  wound  for  4,000  to  44,000  volts,  and  the 
lowering  from  40,000  to  12,500  volts.  The  transmission  line  is 
about  40  miles  in  length. 

Another  is  for  the  Northern  Electric  &  Manufacturing  Com- 
pany, of  Montreal,  for  a  300  k.w.,  Westinghouse-Parsons  turbo 
generator  unit,  to  be  installed  alongside  one  of  the  same 
capacity  now  in  service.  The  generator  is  a  220  volt,  three 
phase,  7,200  alternation  machine,  operating  at  3,600  r.  p.  m., 
and  will  be  of  the  latest  enclosed  type,  while  the  turbine  will 
operate  at  150  pounds  steam  pressure  with  100  degrees  super- 
heat. Their  present  turbine  is  operating  part  of  the  year  con- 
densing and  through  the  winter  non-condensing,  the  exhaust 
steam  being  used  during  the  winter  for  heating  purposes.  It 
was  the  splendid  operation  of  this  steam  turbine  generating  unit 
which  led  the  company  to  order  the  one  about  to  be  installed. 

The  Yukon  Consolidated  Company  have  placed  a  contract 
for  the  following  :  Three  100  h.p.  3-phase,  60  cycle,  400  volt, 
tppe  F  motors;  three  15  h.p.  3-phase,  60  cycle,  400  volt,  t3-pe 
F  motors;  three  50  h.p.,  850  r.p.m.,  3-phase,  60  cycle,  400  volt, 
constant  speed  induction  motors;  three  30  h.p.  motors;  three 
20  h.p.,  1,120  r.p.m.  motors;  three   15  h.p.,  850  r.p.m.  motors; 


three  7^  h.p.,  1,700  r.p.m.  motors;  nine  75  k.w.,  oil  insulated, 
self  cooling  transformers;  two  625  k.w.,  3-phase,  60  cycle,  2,200 
volts,  415  r.p.m.,  A.  C.  generators,  and  two  17  k.w.,  type  S 
exciters  for  same;  one  4  panel  switchboard  for  controlling  the 
above;  four  250  k.w.,  oil  insulated,  oil-cooled  transformers  and 
four  200  k.w.  transformers,  same  type. 


PERSONAL. 

Mr.  E.  R.  Clarke,  hydraulic  engineer,  has  severed  his  connec- 
tion with  the  Canada  Foundry  Company  and  gone  into  business 
for  himself,  having  become  associated  with  Connor,  Clarke  & 
Monds,  consulting  engineers,  36  Toronto  Street,  Toronto. 

Mr.  Matthew  A.  Sammett,  of  Montreal,  is  spending  a  good 
deal  of  time  recently  at  Peterboro  in  connection  with  official 
acceptance  tests  of  electrical  apparatus  for  the  Kaministiquia 
Power  Company.  The  electrical  apparatus  is  being  manufactur- 
ed by  the  Canadian  General  Electric  Company  on  Mr.  R.  S. 
Kelsch's  specifications,  and  consists  of  two  3750  k.w..  3-phase 
generators,  exciters,  step-up  and  step-down  transforrners  and 
switchboards  for  power  house  and  substation. 

Messrs.  E.  H.  Keating  and  D.  J.  Russell  Duncan  announce 
that  they  have  opened  oflSces  at  the  Home  Life  Building, 
Victoria  street,  Toronto,  and  will  carry  on  business  as  civil 
engineers  under  the  fim  name  of  Keating  &  Duncan,  special 
attention  being  given  to  hydraulic,  municipal,  electrical  and 
industrial  undertakings.  They  are  advisory  engineers  to  the 
Monterey  Railway,  Light  and  Power  Company  and  the  Nfontcrey 
Waterworks  and  Sewer  Company,  Monterey,  Mexico. 

Mr.  F.  Hoffmeister  has  completed  the  installation  of  the 
electric  light  plant  at  Indian  Head,  Sask.  ,and  is  about  to  become 
associated  with  the  work  of  installing  the  machinery  in  the 
power  house  of  the  Electrical  Development  Company  at  Niagara 
Falls.  Before  leaving  Indian  Head  he  was  banquetted  by  the 
Town  Council  and  presented  with  a  gold  watch  in  recognition  of 
the  satisfactory  manner  in  which  the  plant  had  been  installed. 
Indian  head  now  possesses  a  plant  which,  for  its  size,  is  second 


The  gas  fellows  aren't  sleeping. 

One  of  the  latest  is  competition  for  the  electric  push  button. 
You  can  push  a  button  by  the  door  and  light  the  gas  burner 
in  the  chandelier. 

It's  pneumatic— not  electric. 

Yes,  they're  busv—  .ire  vou  ?    The  Bi'>oster. 


ELECTRIC    LIGHT    PLANT    FOR  SALE 

.^rcaiid  1  nc:)ndc.<iceiit  DynotnOK.  Engines  and 
Boiler,  etc..  all  in  good  condition     Apply  to 
EI.KCTRIC  LIGHT  COMPANY. 

Port  Kowan  Ont 


BARGAINS 

ea«.-  sagj 

The  followinK  Second  Hand  Machine*  for 

sale  at  price.*!  that  will  move  them.    They  are 

all  In  stock  and  can  be  shipped  promptly.  No 
reasonable  offer  will  be  refused. 

THE  STUART  MACHINERY  CO.,  LTD. 

^WINNIPEG,  MAN. 

ALTERNATING  MACHINES. 

I  Ssk.w.  Royal  Electric,  i>;  cycle.  K.  M  P. 
1,100  volts. 

1  s  k.w.  i;'5  volt  Exciter  complete  and  ring  oil- 
ing throughout. 

a  60  k.w.  National,  13$  cycle,  E.  M.  F.  i.ioo 
volts. 

2  4  k.w.  it5  volt  Exciter,  ring  oiling  and  in 

good  condition. 

I  35  k.w.  Thomson  Houston,  125  cycle,  com- 
pound wound,  I.IOO  volts. 

I  J  k.w.  1J5  volt  Exciter,  ring  oiling  and  in 
good  condition. 

ARC  LIGHT  MACHINES. 

I  Royal  Electric  9  amp.  75  light  automatic 
regulating. 

I  Royal  Electric  9  amp.  ^o  light  sntomatic 
regulating.       '  W  K---" 

3  Royal  Electric  9  amp.  40  linht  automatic 
regulating 

4  Wes'ern  Arc  Machines  so  light,  o  amp. 
J  Weston  Arc  Machines  ^  light,  amp. 
I  B.ill  Arc  6  to  S  light.  amp 

DIRECT  CURRENT  GENERATORS. 

I  60  k.w.  Kdison  Bipolar. shuiil  wound,  K.M.F. 
u.S  volts. 

3  .^ok.w.  Kdison  Bii'>o1ar,  shunt  wound,  B.M.P. 
ijj  volts. 


May,  1906 


THE  CANADIAN  ELECTRICAL  NEWS 


xi. 


PUBLICATIONS. 

The  Wellman-Seaver-Morgan  Company,  of  Cleveland,  Ohio, 
have  issued  an  attractive  catalogue  devoted  to  electric  hoists. 

The  fifth  of  their  series  of  monthly  calendars  showing  the 
the  Coat  of  Arms  of  the  different  provinces  of  Canada  has  been 
received  from  Allis-Chalmers-Bulloclt,  Limited,  Montreal. 

The  tenth  annual-  report  of  the  International  Association  of 
Municipal  Electricians  has  reached  us.  It  contains  the  proceed- 
ings of  the  convention  held  at  Erie,  Pennsylvania,  in  August, 
1905,  and  will  doubtless  be  of  interest  to  municipal  electricians 
generally. 

We  have  just  received  from  the  De  La  Yergne  Machine 
Company,  of  New  York,  a  set  of  handsome  postal  cards  showing 
the  different  types  of  machines  built  by  them,  namely,  the  Koert- 
ing  gas  engine,  the  Hornsby-Akroyd  oil  engine,  and  the  De  La 
Vergne  ice  machine. 

A  recent  booklet  from  the  Advertising  Department  of  (he 
Canadian  General  Electric  Company  shows  a  splendid  view  of 
their  Peterboro  works,  which  comprise  upwards  of  45  acres,  and 
views  of  the  Davenport  works  of  their  allied  company,  the 
Canada  Foundry  Company,  comprising  60  acres,  and  the 
ornamental  iron  department  at  the  King  street  subway,  Toronto. 

"Notes  on  Electrochemistry,"  by  F".  G.  Wiechmann,  Ph.  D., 
is  a  book  designed  to  give  a  clear  and  concise  presentation  of 
the  general  principles  which  underlie  electrochemical  science. 
The  author  has  endeavored  to  meet  the  needs  of  students  enter- 
ing upon  the  study  of  electrochemistry  and  of  chemists  interested 
in  the  application  ot  electrical  energy  to  chemical  problems. 
The  McGraw  Publishing  Company,  New  York,  are  the  publish- 
ers, and  are  offering  the  book  at  $2.00. 

"Mechanical  Draft,"  by  J.  H.  Kinealy,  M.  Am.  Soc.  C.  E. : 
In  writing  this  book  the  author  has  assumed  that  those  who  v\  ilj 
use  it  are  familiar  with  boilers  and  engine  plants,  and  he  has  had 


in  mind  the  practising  engineer  who  is  called  upon  to  design 
power  plants,  and  who  must  therefore  decide  when  it  is  best  to 
use  some  form  of  mechanical  draft.  The  subject  is  treated 
under  the  following  headings  :  i.  General  Discussion.  2, 
Forced  Draft.  3,  Induced  Draft.  4,  Fuel  and  Air.  5,  Draft. 
6,  Economizers.  7,  Fans.  8,  Proportioning  the  Parts.  Spon 
&  Chamberlain,  123  Liberty  street.  New  York,  are  the 
publishers  ;  price  $2.00. 

A  valuable  addition  to  electrical  literature  is  the  book  on 
"  Electric  Transmission  of  Water  Power  "  from  the  pen  of  Alton 
D.  Adams,  A.M..  which  has  just  been  published  by  the  McGraw 
Publishing  Company,  of  New  York.  The  hook  has  a  peculiar 
interest  for  Canadians  inasmuch  as  Canada  is  the  site  of  the  long- 
est transmission  in  the  East,  that  from  Shawinigan  Falls  to 
Montreal,  a  distance  of  85  miles.  The  subject  of  electric  trans- 
mission is  very  thoroughly  covered  in  the  twenty-three  chapters 
and  the  many  diagrams  are  of  considerable  interest  as  showing 
the  different  methods  of  construction.  The  book  sells  for  $3.00 
net. 

The  McGraw  Publishing  Company,  New  York,  have  issued 
the  second  volume  of  "High  Tension  Power  Transmission."  The 
first  volume  gave  the  best  American  practice  as  laid  down  by 
the  recognized  authorities  in  a  series  of  papers  and  discussions 
presented  before  the  American  Institute  of  Electrical  Engineers. 
The  second  volume  is  intended  to  represent  in  convenient  form 
the  state  of  the  art  of  electrical  power  transmission  as  set  forth 
at  the  International  Electrical  Congress  of  1904.  The  papers 
contained  therein  cover  various  phases  of  the  subject  considered 
from  various  points  of  view  and  include  "Electric  Power  Trans- 
mission", by  Charles  F.  Scott;  "The  High  Tension  Transformer 
in  Long  Distance  Power  Transmission",  by  John  S.  Peck;  "Con- 
ductors for  Long  Spans",  by  Francis  O.  Blackwell;  "The  Use  of 
Aluminum  as  an  Electric  Conductor",  by  H.W.  Buck;  "High 
Tension  Insulators",  by  V.  G.  Converse,  and  several  other 
papers  by  equally  well-known  authors.  The  retail  price  of  the 
hook  is  $2.50. 


NOT  OHE  CEST  FOR  REPAIRS 


fln  Experienced  Engineer  Has  written  us  as  tollows : 

"After  eighteen  months  of  hard  service,  the  "Robb"  engines  are  in 
excellent  shape,  running  very  smooth  and  without  a  bit  of  vibration. 
Up  to  this  time  they  have  not  cost  one  cent  for  repairs,  the  only 
expense  being  steam,  oil  and  packing,  and  this  below  the  average. 
Perfect  -.Uignm  nt,  parts  well  machined  and  good  design  make  the 
"Robb"  the  moat  economical  and  labor  saving  engine  that  has  ever 
come  to  my  notice." 

ROBB  ENGINEERING  CO.,  Ltd. 

AMHER.ST,  N.S. 

ntcTon-T  (  ^20  Ossiniiton  Avenue,  Tororvlo.  WILLIAM  McKAY.  Manatfor. 
OFFICES   '  Telephone  Btilldlrkit.  Montreal,  WATSON  JACK,  Manager. 


355  Carlton  Street.  Wlnnlpetf,  J.  F.  PORTEK,  Manager. 


POPULAR  BOOKS  for 

PRACTICAL  ELECTRICIANS 

ELECTRICAL  INSTRUMENTS  and 
TESTING.  A  book  dealing  with  all 
klrvds  of  modern  electrical  instruments, 
witiA  &  complete  chapter  on  testlr\g  with 
a  voltmeter. 

CIotK  1.00 
Limp  leather  $2.00 

ELECTRICITY.  The  study  of.  and  its 
laws,  comprising  Ohms  law,  galvanism, 
magnetism,  induction,  principles  of  dyna- 
mos and  motors,  wirine  with  explana- 
tions of  simple  mathematics.  By  N.  H. 
Schneider.  With  55  original  illustrations 
and  6  tables.  25c. 

DRY  BATTERIES,  a  practical  hand- 
book  on  designing,  filling  and  finishing  of 
dry  batteries,  for  automobile,  gas  engine, 
medical  and  coil  work,  electric  bells, 
alarms,  telephones.  Fully  illustrated  with 
30  original  drawings.  25c. 

ELECTRICAL  CIRCUITS  AND  DIAGRAMS. 

Beng  a  selection  of  original  up-to-date 
and  practical  diagrams  for  installing  an- 
nunciators, bells,  electric  gas  lighting, 
telephones,  electric  power,  light  and  wir- 
ing circuits,  induction  coils,  dynamos- 
and  motors.     Cloth  50c. 

ELECTRIC  BELLS  AND  ALARMS,  How 

to  install  them.  Including  batteries,  wir- 
ing, circuits,  bells,  burglar  alarms,  high 
and  low  water  alarms,  fire  alarms,  ther- 
mostats.   With  56  original  diagrams.  25c. 

SPON  &  CHAMBERLAIN, 

123  C.E.  Liberty  Street,  NEW  YORK,  U.S.A. 


KENT  BROTHERS 

Mtiifrs  and  K\porter?i  of 

CANADIAN  AMBER  MICA 

KINGSTON,  ONT.  CANADA 

Wi  ilc  \is  foi  your  cdiiipmetilB  iii  MICA 
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SPARKS. 

The  Montreal  Lig-ht,  Heat  &  Power  Company  have  just  dis- 
posed of  one  of  their  charter  rights  obtained  when  they  absorbed 
the  Stindard  Light  &  Power  Company,  namely,  the  charter 
rights  of  the  last-named  company  for  gas  for  the  city  of  Quebec. 
The  purchaser  is  Mr.  Emerson  McMillan,  of  New  York,  presi- 
dent of  the  American  Light  &  Traction  Company.  It  is  reported 
that  the  new  gas  plant  will  be  operated  by  the  Quebec  Jacques 
Cartier  Electric  Company. 

Campbellton,  N.  B.,  has  a  municipal  electric  plant.  In  his 
annual  report,  Mr.  S.  Laughlan,  Chairman  of  the  Electric  Com- 
mittee, states  that  in  1905  there  were  purchased  ten  additional 
transformers  (four  of  100  light,  three  of  75,  two  ot  50  and  one  of 
30),  fifteen  arc  lamps,  and  thirty  meters.     There  are  now  in  use 


thirty-two  arc  lamps  and  seven  32  c.p.  incandescents  on  street 
lighting  service  and  305  meters.  Twenty-five  building's  were 
wired  during  the  year,  making  325  separate  serv  ices  now  in- 
stalled. 

The  report  of  the  Sao  Paulo  Tramway.  Light  &  Power  Com- 
pany, submitted  at  the  annual  meeting  held  in  Toronto  recently, 
showed  gross  earnings  aggregating  $1,908,405.73,  an  increase 
of  $489,067.23.  The  net  earnings  were  $1,238,473.86,  or  an  in- 
crease of  31  per  cent,  over  1904.  Four  quarterly  dividends  of  4 
per  cent,  each  were  paid.  During  the  year  new  contracts  were 
made  with  32  power  customers,  which  contracts,  with  the  ones 
previously  existing,  increased  the  motors  installed  to  336  and 
the  horse  power  contracted  for  to  4,076,  or  24  per  cent,  over  tl.e 
previous  vear. 


Quick  Repairs 


ON 


Dynamos  and  Motors 

Arc  Lamps  and  Transformers 

ELECTRICAL  REPAIR  &  SUPPLY  CO. 


SHERBROOKE.  QUE. 


"CALVADUCT'AND  "LORICATED" 
CONDUITS 

FOR  INTERIOR-  CONSTRUCTION 

Conduits  Company  Limited 

Sole  Manufacturers  under  Canadian  and 
C.  S.  Letters  Patent. 


TORONTO 


CANADA 


CLARKSON  SCHOOL  OF  TECHNOLOGY 

Thomas  S.  Clarkson  Memorial,  Potsdam,  M.V. 

Organized  under  charter  of  the  University  of  the  SUte  of  New  York, 
courses  leading  to  degrees  of  Bachelor  of  Science  in  Chemi- 
cal, Civil,  Electrical  and  Mechanical  Engineering,  comprising 
four  years  of  thorough  training  and  resident  college  work  in 
theory  and  practise  of  engineering.  Copies  of  Clarkson 
Bulletin,  published  quarterly,  mailed  on  application.  Health- 
ful climate.    Tuition  and  living  expenses  moderate. 

W.  S.  ALDRI  CH.  Eiiector. 
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THE  TELEPHONE 

Is  a  Companion,  Friend  and  Servant 

Combined. 
Invaluable    for    convenience   in  the 
household. 

LONG  DISTANCE  TELEPHONE  SERVICE 


has  no  equal  for  the  f.irSli'v  ii  ifTords  in 
business  life. 

Full  particulars  as  to  rate. and  sor\  ice  at  the 
nearest  office  of  the 


mi  mnm  mmi  of  mu  | 
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Please  mention  this  paper  wlien  corresponding: 
\v  itli  advertisers. 


Don't  Experiment,  Use  the  "BEST". 


Made  in  CaLna-da. 


They  Always  Give  Satisfaction 


No.  6  Size — 2  12x6  Inches 


No.  7  Sizs    3  X  7 


Berlin  Electrica^l  Mfg.  V^O.  BERLIN.  CAN. 
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FOR  SALE 


One  35-)ight  generator  (or  3}^  h.p.  motor) 
complete  with  rheostat  and  belt  tigi  teiiiog 
rails,  practically  new,  no  volts,  18  amperes 
Price  $;s  f.o.b.  Kothesay.  Full  particulars  from 
W.  R.  TDRNBUIvl,, 

Rothesay,  N. B. 


Electrical  Machinery 


Having-  in  contemplation  certa'n  im- 
provements during-  the  summer  of 
1906,  to  increase  the  capacity  of  our 
plant,  the  following-  Generators  may 
be  available  for  sale,  provided  suit- 
able offers  can  be  obtained. 

One  60  K.  W.  Staaey  2   Phase  Inductor, 
133  Cycle 

One  360  K.  W.  Stanley  2  Phase  Inductor, 
133  Cycle. 

Condition,  practically  as  new. 

Correspondence  is  invited. 

Address 

.    .    The    .  . 

SherbrooKe  Power,  Light  &  Heat  Co. 

Sherbrooke,  Que. 


PITMAN'S   WATER  WHEELS 


Highest  Efficiency 

Constructed  specially 
to  suit  the  conditions 
under    which  they 

work. 
My  prices  will  be 
found  lower  than  any 
other  firstclass  manu- 
facturer. State  your 
requirements. 


PERCY  PITMAN 

Bosbviry.  Ledbury,  ENGLAND 


SHedriGk's  New  Electric  yflUt  Gonlrollcrs 

High  Grade  Electrical  Measuring  Instruments. 

General  Sales  Agent  for 
Whitney  Electrical  Instrument  Co.  for  Canada. 


C.  E.  SHEDRICK, 


SHERBROOKE,  QUE. 


**The  Electric  AccvimviloLtor " 

The  Orvy  Storage  Battery  Paper 
No.  1.  Vol  1.  January.  1906 

Send  Stamp  for  Particulars  and  Advertising  Rates 

8  St.  Ann's  Road,  Wandsworth,  S.  W.  London,  Eng. 

telephones" 


We  manuf  ictuie  TELEPHONES  for  all  binds  of  service 
Central,  Exchange,  Factory,  Warehouse,  etc.  Our 

DESK  TELEPHONE 

as  illustrated  is  a  handsome  instrument.  Perfect  in 
construction  and  design,  with  no  exposed  contacts  or 
wires,  and  has  many  other  points  of  advantage. 

Fully  guaranteed  and  sold  on  merit. 

Send  for  our  new  Telephone  Catalogue. 

John  Starr,  Son  &  Co.,  Limited 


p.  O.  Box  448 


HALIFAX,  N.  S. 


Please  mention  Canadian  Electrical  News  when 
correspondinof  with  advertis^er.s 


Second  Edition,  Revised  and  Enlarged 


Price  $1.00,  Postage  Prepaid 
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The  How  and  Why  of  Electricity" 

By  Charles  Tripler  Child 


\a;  HILE  the  added  matter  has  brought  the  volume  up  10  date-  in  every  phase  of  this  study,  the  original  text,  as  prepared  by  its 
brilliant  author,  remains  to  entrance  the  reader.  New  illustrations  have  been  made  where  it  was  deemed  possible  to  further 
illuminate  the  explanatory  matter.  The  book  contains  no  mathematics.  The  phenomena  of  electricily  are  treated  in  splendidly 
ananged  word  pictures,  and  the  engineer,  the  student  and  the  non-technical  reader,  alike,  may  be  benefitted  and  entertained  by  this 
book. 


THE  HOWANDWHY 
OF  ELECTRICITY'5^' 

Bvf.HARLESTRIPLER  CHILD 


CONTENTS. 

V  HAPTER 

Preface 
I  The  Electric  Curreat 
II  The  Electric  Battery 

III  The  EfTecls  of  Electric  Flow  in  the 

Circuit — Heat  and  Chemical  Act  on 

IV  The  Effects  of  Electric  Flow  Outside  the 

Circuit— Magnetism  and  Induction — 
The  Electrical  Units 
V   Electromagnets— The  Telegraph 
VI  Electric  Sigiialini;  Apparatus 
VII  The    Relation   Between   Magnets  and 

Electric  Currents 
VIII   Induction  and  Reactive  Coils 
IX    I  he  Telephone  /• 
X  Telephone  Accessories 
XI  The  Mechanical  Generation  of  Electricity 
XII  The  Dynamo  Machine 

XIII  Various  Types  of  Dynamo  Machines 

XIV  Alternators  — P  lyphase  Currents 
XV   The  Electric  Motor 

XVI   The  Electric  Railway 
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"The  descriptions  are  helped  out  with  cuts  and 
diagrams  that  really  explain.  We  know  noth- 
ing that  gives  so  much  help  on  a  difficult  and 
complex  matter  in  so  short  a  space." — New 
York  Sun 

"We  can  unhesitatingly  recommend  this  bo  k 
to  all  non-technical  readers,  who  desire  a  simple 
and  yet  correct  account  of  the  different  features 
of  modern  electrical  development."  —  Street 
Riilway  Journal,  New  York. 

"Is  admirably  adapted  to  instruct  the  non- 
technical reader  who  is  interested  in  that  sub- 
ject. *  *  *  Mr  Child  enjoyed  a  high  reputa- 
tion for  the  clearness  and  intelligibility  of  his 
writing,  and  the  volume  in  question  exhibits 
these  qualities."— New  York  Tribune. 

"  In  spite  of  the  great  mass  of  electrical 
literature  already  exhisti"g,  it  is  one  of  the  find 
good  books  of  its  kind.    *    *    *    It  will  find  a 

large  circle  of  readers  ou  its  evident  merits"  

Engineering  News,  New  York.  , 
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Long  Distance  Power  Transmissions. 
Reports— Tests— Valuating. 

53-53  Janes  Building   -    TORONTO,  CAN. 

Cable  Address  "Rodparke"  (  W,  U.  Code.) 
Long  Distance  Telephones — Office  and  Residence 

R.  S.  KELSCH, 

CONSULTING  ENGINEER 

Steam,  Hydraulic,  Electric. 
Reports,  Estimates,  Arbitrations. 
NEW  YORK  LIFE  BLDG.,  MONTREAL 

Woodman  Brothers 

Hamilton.  Ont. 

CEDAR  POLES 

Bovight  BLnd  Sold 
LARGE  •  STOCK  -  ALWAYS  -  ON  -  HAND 


GUY  M.  GEST 

ENGINEER  AND  CONTRACTOR 

Expert  Electric  Subway  Builder 
New  York  Life  Bldg.  -  MONTREAL 

Plews  &  Trimingham 
CONSULTING  ENGINEERS 

40  Hospital  andaa  St. John  Sts.,  Montrea  I 

Plans,  Specifications,  Supervision, 

Tests.  Reports,  Arbitrations. 


P.  E.  MARCHAND  &  CO. 

Klectrical  Contractors 
Telephone  801 
128  I '2  Spark  St.  OTTAWA.  0\T. 


TENDERS  WAItTED 


A  Weekly  Journal  of  ad\*ance  inforrn^- 

tion  and  public  works. 
The    recognized   medium  for  auvemse- 
ments  lor  Tenders. 
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WESTON  mmi  INSIRii  GO. 


Main  Office  and  Works,  WaveHy  Park.  NEWARK,  N.J..  U.S.A. 

New  Vork  Office  :  74  Cortlandt  Street. 

London  Branch  :  .\udrev  House,  Ely  Place,  Holl>orn. 

Paris  Branch  :  E.  II.  Cadiot,  12  Rue  6t.  Georges. 
Berlin  :  European  Weston  Electrical  Instrument  Co.,  Rilterstras<«  No.  B8. 

ESTON  STANDARD  PORTABLE 
Direct-Reading- 
VOLTMETERS.  MILLIVOLTMETERS 
VOLTAMMETERS,  AMMETERS, 
MILAMMETERS,  GROUND  DETECTORS 

AND  CIRCUIT  TESTERS, 
OHMMETERS,  PORTABLE  GALVANOMETERS 


w 


Weston  Portable  Galvano  °"'teT'^T?ONTMMl;TFRf  .1^^^^^^^  I^!^ 
meter-tor  Bridpe  Work  uur  si.'Vi  luis  A.M.MhThRS  and  \  OLTMETERS  are  unsnrpessed  in  point 

mcici    loi  uriage  worK.  of  extreme  accurac^•  and  lowest  consumption  of  fneigv  *^ 


THE  CANADIAN  HAND-BOOK 
OF  STEAM  AND  ELECTRICITY 

BY  WILLIAM  THOMPSON 
170  Pages.  Illustrated  In  Strong  Cloth  Binding 

T~HE  preparatory  chapters  are  devoted  to  a  concise  explanation  ol 
tlie  foundation  principles  of  Mathematics,  a  knowledjfc  of  which 
is  absolutely  necessary  to  the  study  of  Electricity  and  Knjfineering. 
In  the  succeedinij  chapters  the  student  is  led  by  gradual  stag-es  to  a 
more  complete  acquaintance  with  these  subjects,  and  is  equipped  with 
knowledge  to  enable  him  to  pursue  his  researches  to  any  further  ex- 
tent. 

E'RICE  50  CEOSTTS 

Tti6  G.  H.  Mortimer  FuDlisliiiio  Goiiipaiiy.  ol  Toronto.  Limited 

TORONTO.    MONTREAL,    WINNIPEG.  VANCOUVER 

Send  for  Table  ok  Contents 


THE  1906  EDITION  NOW  READY 

S5ANDARD  WIRI NG 

POR  ELECTRIC  LIGHT  AND  POWER 
ADOPTED 

By  the  Fire   Underwriters  ot  the   United  States. 

By  Cornell  University,  Stanford  University  and  other  Technical  Colleg^es  and  Schools. 
By  over  109,500  Electrical  Engineers,  Central  Station  Managers  and  Wiremen. 

BECAUSE 

It  is  the  only  book  on  Wiring  and  Construction  kept  strictly  up  to  date. 
It  contains  all  the  necessary  Tables,  Rules,  Formulas  and  Illustrations. 
It  settles  disputes,  and  it  referred  to  before  wiring  will  prevent  disputes. 

Flexible  Leather  Cover.  Pocket  Size.  Ret&il  Price         -  -  $1.00  Each 


Address  orders  to  Canadian  Electrical  News,  Toronto,  Can. 
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SPARKS. 

The  new  power  house  for  the  town  of  Glace  Bay,  N.  S. ,  has 
been  completed  and  is  said  to  be  one  of  the  best  equipped  power 
houses  in  the  Maritime  Provinces.  The  machinery  was  installed 
by  the  Canadian  General  Electric  Company  under  the  super- 
vision of  the  superintendent,  Mr.  Frizzell. 

The  citizens  of  Rosthern,  Sask. ,  have  announced  themselves 
in  favor  ot  public  ownership  of  the  electric  lighting-  and  telephone 
systems  and  it  is  probable  that  the  Council  will  give  effect  to 
their  wishes.  An  electric  light  plant  comprising  an  80  h.p.boiler 
and  engine  and  60  k.w.  generator,  with  lamps,  etc.,  is  estimated 
to  cost  $14,000,  and  a  telephone  system  about  $4,1500. 


FUSE  WIRE 

BATTERY  ZINCS 
BATTERY  COPPERS 
WIRE  SOLDER 

THE  CANADA  METAL  CO. 

WILLIAM  ST.,     -     TORONTO,  ONT. 

Phone  M  1729. 


ESTABLISHED  1849. 

BRAOSTREET'S 

Capital  and  Surlpus,  $1,500,000. 
Olficea  Throughout  the  Civilized 
World. 
Executive  Offices  : 
Nos.  346  and  348  Broadway,  New  York  City, U.S. A 
THE  BRADSTREET  COMPANY  gathers  infor- 
mation that  reflects  the  financial  condition  and  the  cor  - 
trolling  circumstances  of  every  seeker  of  mercantile 
credit.   Its  business  may  be  defined  as  of  the  meichants, 
by  the  merchants,  for  the  merchants.    In  procuring, 
verifying  and  promulgating  information,  no  effort  is 
spared, and  no  reasonable  expense  considered  100  great, 
that  the  results  may  justify  its  claim  as  an  auiburity  on 
all  matters  affecting  commercial  affairs  and  mercantile 
credit.    Its  offices  and  connections  have  been  ste.idily 
extended,  and  it  furnishes  information  concerning  mer- 
cantile persons  throughout  the  civilized  world. 

Subscriptions  are  based  on  the  service  furnished,  and 
are  available  only  by  reputable  wholesale,  johbitig  and 
manufacturing  concerns,  and  by  responsible  and  worthy 
financial,  judiciary  and  business  corporations.  Specific 
terms  may  be  obtained  by  addressing  the  companv  or 
any  of  its  offices.    Correspondence  invited. 

THE  BRADSTREET  COMPANY. 
Offikcs  IN  Canada:    Halifax  N.S.  Hamilion.  Ont. 
London  Ont.;  Montreal,  Que.;  Ottawa.  Ont  ;  Quelier, 
Que.;   5t.  John,  N.  B.     Toronto,  Ont.  Vancouver, 
B.C.;    Winnipeg,  Man. 

THOS.  C.  IRVINC, 
Oen.Man.  Wesicr.,  Caia.la.  Tor  .nto 


$2 


FOR  THIS  SMALL  SUM  THE 


$2 


MAI(UFIlCMR.»d  SUPPLY  MERCHANI 

may  keep  posted  od  new  opeoinKa 
(or  trade. 

TJl£  CANADIAN  CONTRACT  RECORD 

reports  weekly  all  projected  building  and  other 
coDStructloD  works  throughout  Cauada  as  well 
as  new  business  enterprises. 


Send  your  name  and  address  with  %2  for 
a  year's  subscription  to 

GaDadiao  Contract  Record 

Toronto,  Montreal,  Winnipeg,  and 
32  Vancouver  $2 


^  SHEPHERD 

^*        -^^Expert  Electrician 

193  Sparks  Street,  OTTAWA 

General  Contractinp,  Motors,  Generators,  Repairs.     Armature  Winding-a  S  pecialty. 
Long  Distance  Phone,  3222.  Niglit  Phone,  667. 

HEADQUARTERS  FOR  


ETCHED,  OUT  AND  MANOGRAPH 
SHADES,  BALLS  AND  STALACTITES 

LARGE    AND    VARIED    STOCK  CARRIED 

MIDLAND  ELECTRIC  CO. 

Phone  Main  2010  60  St.    Peter    Street,  MONTREAL 

ALUMINUM 

ELECTRICAL  CONDUCTORS 


FOR 


RAILWAY  FEEDERS  and 
TRANS3IISSION  LINES.. 
INGOTS,    SHEETS,    WIRE,   TUBING,  CASTINGS 

Prices  with  full  iufc-mation  on  application. 

NORTHERN  ALUMINUM  00. 

PIITSBURGH.  PA. 


MOTORS 

AND 
DYNAMOS 

DIRECT 
CURRENT 


The  Jones  &  Moore  Electric  Co.,  Limited 

of  Manitoba 

316-320  Smith  Street,  WINNIPEG         Tel.  3692 

Fall  Line  of  Elcctrical  Svipplies 

PROMPT  SHIPMENTS 
Let  US  estimate  on  your  inslallatioii. 


INDUCTION 
MOTORS 
ELECTRIC  PLATERS 
TEELPHONES 
ETC. 


The  Northern  Electric  and  Manufacturing  Co.,  Limited 

TELEPHONE  AND  ELECTRICAL  SUPPLIES 

LINE  MATERIAL  

FIRE  ALARM  APPARATUS  


PRINCIPAL  OFFICE  AND  FACTORY 


Aqueduct  Street,  MONTREAL 
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Mr.  John  Gait,  C.E. ,  of  Toronto,  has  prepared  plans  for 
electric  lig^ht,  waterworks  and  sewerage  systems  at  Fort  Frances, 
Ont. 

A  by-law  has  been  introduced  in  the  Town  Council  of  Port 
Hope,  Ont.,  providing  for  the  operation  of  an  electric  light  plant 
under  municipal  control. 

The  Westinghouse  Ccmpany  are  about  to  commence  the 
erection  of  the  power  house  for  the  electrifying  of  the  Sarnia 
tunnel.    The  contract  calls  for  its  completion  by  January  1,  1907. 

A  by-law  will  be  submitted  to  the  ratepayers  of  Kingston,  Ont., 
to  raise  $85,000  for  the  purpose  of  extending  the  electric  light 
plant  acquired  about  two  years  ago  from  the  Kingston  Light, 
Heat  &  Power  Company. 

The  Toronto  and  Hamilton  Electric  Railway  Company  have 
applied  to  Parliament  for  permission  to  change  the  name  to  the 
Toronto,  Niagara  and  Western  Railway  Company  and  to  extend 
their  lines  as  far  as  Windsor. 

Mr.  J.  B.  McRae  has  prepared  plans  for  a  concrete  dam  with 
five  flumes  to  be  constructed  at  the  power  house  of  the  town  of 
Orillia  at  Ragged  Rapids.  It  is  expected  that  tenders  for  the 
work  will  be  invited  about  June  ist. 


The  following  were  the  papers  discussed  at  the  April  meetings 
of  the  Toronto  branch  of  the  American  Institute  of  Electrical 
Engineers:  "The  Relation  of  Load  Factor  to  the  E\aluation  of 
Hj'dro-Electric  Plants  ;  Design  of  Hydro-Electric  Power 
Stations,"  abstracted  by  Mr.  K.  L.  Aitken;  "Some  Features 
Affecting  the  Parallel  Operation  of  Synchronous  Motor  Generator 
Sets,"  abstracted  by  Mr.  W.  A.  Bucke. 

A  bill  respecting  the  Ontario  and  Minnesota  Power  Company 
has  been  introduced  in  the  Ontario  Legislature  by  Hon.  Mr. 
Cochrane.  The  purpose  of  this  measure  is  to  clear  up  the  con- 
fusion now  existing  as  to  the  scope  of  that  concern's  powers  and 
privileges.  It  provides,  in  the  first  place,  that  the  same  amount 
of  electric  energy  shall  be  developed  and  kept  available  for  use 
on  the  Canadian  side  as  is  exported  to  the  L'nited  States.  This 
removes  some  doubts  arising  out  of  two  previous  agreements  be- 
tween the  late  Government  and  Mr.  Edward  W.  Backus  and 
others  who  compose  the  company,  which  received  land  and  a 
power  concession  on  the  Rainy  River  near  Fort  Frances  for 
$5,000.  By  the  first  of  these  compacts  made  on  Feb.  17,  1904, 
at  least  one  half  of  the  power  capable  of  development  was  to  be 
available  for  use  in  Canada.  This  was  superseded  on  Jan.  9, 
1905,  on  the  eve  of  the  last  election,  bj-  a  contract  which  restrict 
ed  the  amount  of  power  to  be  retained  in  Canada  to  4,000  horse 
power. 


flmeriGan  Circular 

Loom  GoinDany's 


FLEXIBLE  CONDUIT 


MONTREAL  ELECTRIC  COMPANY,  AGENTS. 

The  ORIGINAL  and  only  genuine  "Circular  Loom."  Has  been  in  the  market  for  thirteen  years,  and  handled  by  us  for 
over  ten  years.  No  other  substitute  has  ever  taken  its  place  for  quality  and  adaptability.  For  price  lists,  discounts 
and  full  information,  address 

Montreal  Electric  CompaLny,  '''sLir^'  Montreal 

Instant  shipment  made.  Lart^e  stork  of  all  sizes  always  on  hanj. 


POWER  MAS  MACHINE  CO.,  Ltd.,  Gait,  Ont. 

MANUF.^CTURERS   OF  THE 

CONE  GAS  GENERATOR 

ONE  BRAKE    HORSE  P0WER:H0UR    WITH  A  CONSUMPTION   OF   ONE    POUND    OF  COAL 


SAVING  OF 
SPACE 

SAVING  OF 
LABOR 


Above  illustratlm  made  from  photogrraph  of  25  h  p.  plant  installed  in  the  company  s  factory  at  Gait.  Ont 

Actual  floor  space  occupied,  10  by  12  feet 
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The  Westinghovise  Single-PKoLse  System 

On  TKe  Wa.rren.  &  Jamestown.  Street  R-y. 


Double  Bad  Car  with  One  Alteraatiag  Current  Bow  Trolley  and  Two  Direct  Current  Wheel  Trolleys. 


Catenary  Line  Construction. 


Catenary  Line  Construction  at  Turn-out, 


We  illustrate  a  recent  installation  showing- 
roadbed  and  overhead  construction.  Note 
the  absence  of  cables,  also  the  self-operating 
transformer  station,  as  compared  with  the 
rotary  converter  substations  and  attendants 
necessary  on  direct  current  systems. 


Transformer  Station. 


Canadian  Westinghouse  Co.,  Limited 

General  Office  and  Works:  Hai.miIton,  Ont. 

For  Particulars  Address  Nearest  Office. 

Lawlor  Bldz- .  King  and  Yonge  Sis. ,      Sovereign  Bank  of  Canada  Bldg. , 
TORONTO  HAMILTON  MONTREAL 

IS2  Hastings  Street      922-923  Union  Bank  Bldg.      134  Oranvllle  St. 

VANCOUVER  WINNIPEG  HALIFAX 
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JcLaren^Bate 
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,-.>cTV)Rt:RS  Or 
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SOLE 

"'AildEMi: 


TELEPHONES  P^^rE 


6  Mor: 


SwitGli-Boards  and  flnnunclaiors 


FIRE  ALARM  APPARATUS  and  k  montrb^l 

TELEGRAPH  INSTRUMENTS    (?)  Telephone mTI^.. 00. 


NesspDooes,  Montreal 

732  Dorchester  St 


"YOUR  ELEGTRIGftl  SUPPLY" 
 HOUSE  

61  St.  Sulpice  Street         -  -  MONTR^U 


WE  RECOMMEND 

iNiiiiNESE  ^  mm  mi 

For  Dynamos  and  all  Electrical 
Machinery.  Always  in  market 
for  Scrap  Copper,  Wire  and  Brass 

Syracvise  Smelting 
Works 

Montreal,  Que. 


The  Electrical  Construction  Co.  of  London,  Limited 

33-40  DaodM  Street,  London,  Caii.— Phone  1103. 


Perfection 
Type 


Dynamos  and  Moiors 


Multifwlar, 
Bipolar,  Direct 
Connected  or  Belted 


High  efficiency.    Desijjned  (or  any   required  i.pecd  or  voltage. 
We  contract  for  complete  installations. 
We  repair  machines  of  any  mai<e. 

Estimates  cheertully  g-iven.    Descriptive  matter  furnished  on  application. 


MUNICIPALITIES  AND  ILLUMINATING  COMPANIES 

Can  save  money  on  Electric  Plant  and  on  its  Operation  and  Maintenance 

by  communicating-  wiih 

THE  UNITED  EIECTRIC  COMPANY,  Limited,  TORONTO 


CdLnadidLfi  WKite  Con*  jSLiiy,  Limited 

SOVEREIGN  BANK  BUILDING,  MONTREAL,  CANADA 
WINNIPEG  OFFICE  •    BANK  OF  RRITISH  NORTH  AMERICA  BUILDING 

MNGINBMRS  AND  CONTRACTORS 

FOR 

SteaLtn  and  Electric  RaLilroaLds  :  Electric  Light  and  Power  Plants  :   Building  Con- 
struction s  Water  and  Ga.s  Works  t   Docks,  Hoi.rbor  Works,  etc..  etc. 

CORRESPONDENTS 

J  a    WHITER  COMPANY.  INC.  J.  O.  WHITE  A  COMPANY,  LIMITED,  WARINO-WHITE  BLILDINO  CO. 

New  York  City  London,  England  London,  Emrlamd 

.^^^  A  AAA  AAAA  AAAA  A  A  A  A  A  A  A  A  A  A  A  A  A  A4 


WE  BUY,  SELL  AND  EXCHANGE 

DYNAMOS  and  MOTORS 

WHAT  HAVE  YOU  FOR  SALE  ?    WHAT  HAVE  YOU  TO  EXCHANGE  ?    WHAT  CAN  WE  SELL  YOU  ? 

We  Have  the  Largest  Electrical  Repair  Shop  in  Canada 

FERD.  THOMSON  S,  CO. 

LONG  DISTANCE   PHONE  MAIN  3149 

770-772-774  CRAIG  STREET,  -  -  -  MONTREAL 


CONVENTION 


CANADIAN 


NUMBER 


Electrical  News 

AND  Engineering  Journal 


SIXTEENTH  YEAR. 
No.  6. 


TORONTO/MONTREAL—    JUNE,  1906    —  WINNIPEG,  VANCOUVER 


.PRICE  lo  CENTS 
$i.oo  Per  Year. 


"SUPERIOR"  Alternating 
Current 
Induction  Motors 

Single  PKolsc,  M\ilti  PKaLse, 
Constant  Speed,  Variable  Speed 


Alternators  for  Power  and  Light 


"SUPERIOR"  Direct  Current 
Machines  to  suit  all  Conditions 


THE  UNITED  ELECTRIC  CO.,  limited 

468-474  King  Street  West,  TORONTO 


ELECTRICAL  EQUIPMENT 

For   Any  Service 


Generators 

For 

Steam  Engines 
Gacs  Engines 
Water  Wheels 
Belt  Drive 

Electro  Plating 

Any  Purpose 


Motors 

For 

Any  Power 

Plant 

Exhaust  Fans 

Machine  Tools 

Electric  Cars 

Pumps 

Any  Speed  Variation 


CANADIAN  GENERAL  ELECTRIC  COMPANY,  Limited 

Head  Office  :   TORONTO,  ONT. 

District  Offices :      MONTREAL  HALIFAX  OTTAWA  WINNIPEG  VANCOUVER  ROSSLAND 


II. 


THE  CANADIAN  ELECTRICAL  INEW6 
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F.  N.  Phillips,  President. 


Geo.  H.  Olnev  2nd.  Secretary-Trea>nrer. 


FINE 

iRiNk  nFFirF^-I>  ~;?'OFFICE.  SCHOOL.  V-'' -»..^^^^c=l 
foOUBT  HOUSE 


I  OBUGSrORE  FITTINGS. 

I,ong  Distance  Telephone  Main  4118 

VoltSL  Electric 
R.epair  Works 

Electrical  Repairs 
of  all  kinds 

Repaired  and  Reconstructed 

88  Adelaide  Street  West, 
TORONTO 

D.  MCGREGOR  JOHNSTON,  Propi  ietor. 


I 


The  Local 
Hardware  Man 


I 

Is  one  of  the  first  to  know  of  ^^ 
contemplated  building'  oper-  n 
ations.  His  favor,  his  "O.K.  '  Q 
is  worth  having-.  Talk  up  \- 
your  goods  to  him  through  ji 

HARDWARE  AND  METAL  | 


Goes  everywhere  in 
Canada  weekly.  .  . 


llr 

I 

THE  MacLEAN  PUBLISHING  CO..  ij 
LIMITED  Ij 

Montreal  Winnipeg  Toronto  t 


i31=T=l=T=l=T=I^l=T=i:7rd=T=l=T:UEgr=I=ll 


TENDERS  WANtED 


i 


A  V'eekly  Journal  ot  advance  intorn  a- 
tion  and  public  works. 

The  recognized  medium   for  advertist- 
ments  for  ''lenders. 


i 
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[  F.  Pli  E 

MONTR&flb 


•(1 

TORONTO 

.m  imu  mi 

EleetPie  Light  Line  Wire 
Incandescent  and  Flexible  Copds 

I  \im  m  mm  mi 

Rubber.  Magnet,  Office  and 
Annunciator  Wipes 
Cables  for  Aerial  and  Underground  Use 

U.  S.  Factorj' :    A.meric.^n  Electrical  Works,  Providence,  R.  I. 
New  York  Store  :    W.  J.  W.^TSON,  Agent,  26  Cortlandt  Street. 
Chicago  Store  :    F.  E.  Donohoe,  Agent,  82  Lake  Street. 


Electricad  R^epedrs 

The  Best  Equipped  and  Oldest  Firm  in  Canada 

Ei6GirlG  Repair   Goniraciino  60. 


617  &  619  Lagauchetiere  St. 


MONTREAL 


Bell  Telephone  Main  2I'7 


.^>uiiiiiiiiiiiiiiiiiuiiiinmtniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiii^ 


Do  You  Want 

Bl'SliNESS? 

If  so,  the  Norih- Western 

field  and  Western  Canada 
offer  you  the  grandest  op- 
portunity  of  your  life. 
We  reach  the  people  who 
Buy  and  can  tell  you  all 
about  it. 

Do  you  want  a  Repre- 

sentive  ? 

WHie  us 
Western   Canada  Contractor 
and  Builders'  Gazitte 
7ao  Union  Bank,  WINNIPEG,  MAN. 


I 


I 
I 


I 


I 
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STUART-HOWLAND  COMPANY 

MANUFACTURERS  OF^--^^^^ 

The  Most  Symmetrical  and  Substantial  Line  of 

Street  Railway  Overhead  and  Pole  Equipment 

On  the  Market.    Everything  Fully  Guaranteed. 
Also  Dealers  in  Everything  Electrical.    Largest  and  Most  Complete  Line  in  the  East 


261-287  DevonsKJre  Di^CT^/^T^T 
4-5  Wl.hroD  S,.         DiJ^  1  ON 
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McCormick 
TvirbitYes 

1,400  H.P.,  400  R.P.M.,  160  feet  head,  driving  generator  ffjL 
in  power  plant  of  the  Cascade  Water,   Power  and  Light 
Company,  British  Columbia. 

We  Design  and  Build 

Turbines  To  Meet  Requirements 


S.  Morgan  Smith  Company,YorK,pa.,as./v, 


Branch  Office:  176  FEDERAL  STREET,  BOSTON,  MASS. 

Write  tor  catalOQue  it  interested 


WIRES  AND  CABLES 

Telephone,  Telegraph  and  Electric  Power  Purposes. 


THE  WIRE  AND  GABLE'GOMPANY, 


MONTREAL 


THE  McEWEN  ^^fS? 


BUILT  IN 
BOTH 

SIMPLE  AND 

COMPOUND 

TYPES 


AUTOMATIC 


Requires  no  introduction  to  the  engineering  public — Designed  for 
Simplicity,  Strength  and  Close  Regulation. 

NO  BBTTBR  HIGH  SP&BD  E.NGIIS&  BUILT 


VJl/ATERO^iS.  BRANTFORD.  CANADA 
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20  YEARS'  EXPERIENCE 

The  Dymond  Gas  6v  Engine  Co. 


TORONTO 


Liiniled 


Manufacturers  of  the 


♦•DYMOND  PATENTS" 

High  Regenerative  Principle 


PRESSUR.E  GAS  PR.ODUCER.S  From  10  to  1.500  b.  h.  p. 

BITUMINOUS  GAS   PRODUCERS   From  1.500  up  to  any  size 

SUCTION  GAS  PRODUCERS  5  to  eoo  b  h  p. 


-AGENTS  FOR.- 


"Crossley  High  Speed  Horizontal  a-nd  VerticaLl  Vis  A  Vis 

atnd  Compound  Ga^s  Engines  From  1-2  to  1.500  B.  H.  P. 

High  Gra.de  AIterna.ting  and  Direct  Current  Machinery 


'^W  Paper  Insu'ated  and  011  Kinds  of  Electrical  Cables 

Fomter  Patent  Arc  Lamps 

S Automatic  Water  Raising  Machinery 
Complete  Power,  Electric  Light,    Street    Railway   and    Hydraulic    Installations    Equipped  Throu(hout 


M66ill  Unlversiiu.  Mwm 


Offers  Courses  in 


Architectvire,  Civil  Engineering 
Mechatnical  Engineering 
ElectricQLl  Engineering 
Mining  Engineering 
Theory  and  Practice  of  Railways 
Practical  Chemistry 


Four  years'  under  graduate  courses, 
partial  courses,  and  facilities  for 
graduate  work  in  all  departments 


For  Calendar  and  other  information  address 

J.  A.  NICHOLSON.  Registrar 
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SPARKS. 

Last  year  the  Bell  Telephone  Company  strung  149  miles 
of  single  wire  in  Toronto  and  laid  5,716  miles  imderground. 

The  Village  of  Port  Stanley,  Ont.,  is  installing  an  elec- 
tric light  plant. 

The  Great  Northwestern  Telegraph  Company  have  just 
completed  the  construction  of  a  new  wire  between  Toronto 
and  North  Bay- 

It  is  understood  to  lie  the  intention  of  the  City  Council 
of  Niagara  Falls,'  Ont.,  to  ask  the  Ontario  Government 
for  permission  to  develop  10,000  horse  power  to  run  their 
waterworks  pumping  plant  and  electric  light  plant  and 
have  a  surplus  for  an  emergency. 

The  City  of  Regina,  Sask.,  is  asking  for  tenders  lor  the 


supply  of  a  100  h.w.  three-phase  2,200  volt  revolving  field 
generator  direct  connected  to  a  150  h.p.  automatic  cut-ofi 
engine,  with  direct  connected  exciter,  one  generator  panel, 
one  feeder  panel,  instruments,  etc.  Tenders  will  be  receiv- 
ed by  Mr.  J.  K.  Hunter,  City  Clerk,  up  to  July  2nd. 

A  (juecr  situation  has  developed  at  International  Falls, 
Minn.,  and  Fort  Francis,  Ont.,  where  a  large  power  dam 
is  being  constructed.  The  duties  of  some  of  the  superin- 
tendents and  foremen  of  the  work  requires  them  to  inspect 
work  on  both  sides  of  the  river  from  time  to  time.  But 
the  federal  law  against  alien  contract  labor  has  been  ap- 
plied to  prevent  this.  It  may  result  in  a  duplicated  force 
for  each  side,  in  order  to  comply  with  the  law,  although 
one  set  of  men  is  sufficient,  if  allowed  to  work  back  and 
forth. 


CORLISS  ENGINES 


Medium  and  heavy  duty  patterns.     Simple  and 
compound  ivith  the  usual  modifications* 
Write  for  illustrated  Bulletin. 


THE  JENGKES  MAGHINE  GOMPANY,  Limited 


a  ,  TORONTO,  ROSSLAIfD, 

Sales  Offices 

HALIFAX,  VANCOUVER. 


Executive  Office, 
54  LANSDOWNE  ST  ,  SHERBROOKE,  QUE. 


Plants 


SHERBROOKE,  QUE. 
ST.  CATHARINES,  ONT. 


14  in.  3  Stage  Worihington  Turbine  Pamps,  Capacity  5  Million  GaLlIons  per  24  Hours. 

WORTHINGTON  TURBINE  PUMPS 

ARE  RELIABLE.  DURABLE,  EFFICIENT  AND  EXCEEDINGLY  SIMPLE 

If  you  have  any  difficult  pumping  problem  for  solution, 
write    us,    our    experience    is    at    your  disposal. 

The  JOHN  McDOUGALL  CALEDONIAN  IRON  WORKS  CO.,  Limited 


Builders  ior  Canada 


MONTREAL 


Write  for  Catalogue  B2 
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CORLISS  ENGINES 

VERTICAL  and  HORIZONTAL 

SIMPLE,  TANDEM  COMPOUND,  AND 
CROSS  COMPOUND 


Vertical  Compound  Goldie  Corliss  Engine,  21"  x  42"  x  30"— Speed  150  Rev.  per  Min. 
Direct  Connected  to  a  60  Cycle  Alternator.     Built  for  the  Dominion  Iron  &  Steel  Co. 


BY=  

THE  GOLDIE  &  McGULLOGH  CO. 

LIMITED 

GALT      -       ONTARIO      -  CANADA 

Western  Bra^nch :    248  McDermott  Avenvie.  WINNIPEG.  MAN. 
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ALLIS-CHALMERS-BULLOGK 

LIMITED 


Works  of  AUis-Chalmers-BuUock,  Limited,  on  the  Lachine  Canal,  Montreal. 


ALTERNATING     CURRENT  MACHINERY 


Belted  Type  Generators 
Engine  Type  Generators 
Flywheel  Type  Generators 
Waterwheel  Type  Generators 
Synchronous  Frequency  Changers 
Induction  Motor  Frequency  Changers 


Synchronous  Motor-Generator  Sets 

Induction  Motor-Generator  Sets 

Synchronous  Motors 

Induction  Motors 

Transformers 

Turbo  Generators 


Switchboards 


DIRECT  CURRET 

Belted  Type  Motors  and  Generators 
Engine  Type  Generators 
Railway  Generators 

Small  Multipolar  Motors  and  Generators 
Street  Car  Equipments 

Small  Bipolar  and  Multipolar 


iT  MACHINERY 

Bullock  Teasers  for  Printing  Presses 
Street  Car  Equipments 
Multiple  Voltage  Balancing  Sets 
Multiple  X'oltage  Variable  Speed  Equipments 
Switchboards 
Motors  and  Generators. 


Head  Office  and  Works  :  MONTREAL 

Oistrict  Offices: 


MONTREAL  :  82  Sovereign  Bank  Bldjf. 
NEW  GLASGOW,  N.S.  Telephone  Bldg. 
WINNIPEG  :  24  Canada  Life  Bldg. 


TORONTO  :  200  McKinnon  Bldg. 
NELSON  :  Josephine  St. 
VANCOUVER:  416  Seymour  St. 
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An  important  convention  was  held  in  Montreal  commenc- 
ing June  5th,  when  250  members  of  the  Air  Brake  Associa- 
tion gathered  for  their  13th  annual  business  and  social 
reunion.  This  is  the  first  time  the  convention  of  this  body 
has  been  held  outside  the  confines  of  the  United  States. 
Mr.  H.  D.  Bayne,  of  the  Canadian  \Vestin.jhouse  Company, 
had  charge  of  the  local  arrangements  for  the  entertainment 
of  the  partj^  . 

At  the  session  of  the  Ontario  Legislature  which  closed 
last  month  bills  were  passed  respecting  the  following-  : — 
To  provide  for  the  transmission  of  electrical  power  to 
municipalities  ;  to  amend  the  Act  respecting  stationary 
engineers  ;  respecting  steam,  electric  and  street  railways  ; 
to  amend  the  Municipal  Light  and  Heat  Act  ;  to  incorpor- 
ate the  Dunnville,  Wellandport  &  Bcamsville  Electr'c 
Railway  Company  ;  respecting  the  Kingston,  Gan„no._ue  & 
Perth  Electric  Railway  Company  ;  respecting  the  Kingston, 
Portsmouth  80  Cataraqui  Electric  Railway  Company  ;  to 
incorporate  the  Rondeau,  Ridgetown  &  Wallaceburg  Rail- 
way Company  ;  respecting  the  St.  Catharines,  Pelham  iS: 
Welland  Electric  Railway  Company  ;  to  incorporate  the 
Bell  Telephone  Memorial  Association  ;  respecting  the  On- 
tario &  Minnesota  Power  Company,  Limited  ;  to  incorpor- 
ate the  Provincial  Long  Distance  Telephone  Company  ;  re- 
specting local  municipal  telephone  systems. 

The  Montreal  Light,  Heat  &  Power  Companv  have  i-n- 
tered  an  action  for  1350,000  against  Mr.  C.  E.  L-  Porteoi.s, 
a  director  of  the  company.  The  case  is  an  echo  of  the 
famousi  action  of  J.  E.  Robert  against  the  Montreal  Light, 
Heat  and  Power  Company  and  the  Montreal  &  St.  Lawr- 
ence Power  Company  to  force  them  to  carry  out  a  contract 
by  which  they  had  agreed  to  purchase  certain  land  at 
Buisson  Point  from  the  plaintiff  and  from  which  they  after- 
wards sought  to  withdraw.  The  Privy  Council  gave  judg- 
ment in  favor  of  the  plaintiff  for  $275,000  and  costs,  and 
the  defendant  company  now  seeks  to  obtain  this  amount 


from  Mr.  Porteous,  who  was  president  of  the  companv  at 
the  time  and  who  they  claim  acted  without  proper  author- 
ity. Mr.  Porteous  has,  in  view  of  the  suit,  tendered  his 
resignation  as  a  director  of  the  Montreal  Light,  Heat  & 
Power  Company. 


MOONLGHT  SCHEDULE  FOR  JULY. 


Date. 
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Total  160  00 


TRANSFORMERS 


Designed  to  meet  the 


MOST  RIGID  SPECIFICATIONS 


ANY  CAPACITY 


The 


Style    25  K.W.  Low  Frequency. 


PACKARD  ELECTRIC  CO. 

ST.  CATHARINES 
MONTREAL  WINNIPEG 
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THE 


5IMARD 

FOR 

RUBBER  INSIUTION 


fey 

OKONITE  COMPANY^ 

Manufacturers  of  Insulated  Wires  and  Cables 

235  BROADWAY       NEW  TORK  CITY. 


77]ct/y^         ClcCt/  TiAyfAj.  NY, 
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TRADE  NOTES. 

Tlie  Robb  Engineering  Company  has  received  an  order 
through  the  Canadian  Westinghouse  Company  at  Vancouver 
for  two  20  horse  power  engines  to  be  used  ior  lighting 
purposes  on  the  C.P.R.  steamer  "Prince  Royal". 

The  Ideal  Electric  Manufacturing  Company  has  been  or- 
ganized at  London, Ont.,  to  manufacture  electric  heating 
appliances,  electric  advertising  devices  and  electric  special- 
ties. Mr.  R.  M.  Millar  is  the  manager  and  Mr.  W.  A. 
Cooper  .secretary-treasurer. 

The  Canadian  Fairbanks  Company  have  closed  a  contract 
for  100  h.p.  producer  gas  plant  with  two  vertical  engines 
direct  connected  to  generators,  for  a  very  large  manufac- 
turing company  in  Montreal,  one  of  the  first  plants  of  this 
kind  installed  in  that  city. 

Jenkins  Bros.,  Limited,  of  Montreal,  have  been  granted 
a  Dominion  charter,  to  manufacture  and  deal  in  valves, 
lubricators,  injectors,  couplings,  etc.  Messrs.  A.  B. 
Jenkins,  of  West  Orange,  N.  J.,  and  ^V.  R.  Stavert,  of 
Montreal,  are  charter  members  of  the  concern. 

The  J.  C.  McLaren  Belting  Compcny,  of  Montreal,  have 
completed  arrangements  with  Mr.  W.  S.  Brock,  their  Win- 
nipeg representative,  to  carry  a  full  stock  of  the  various 
lines  they  manufacture.  Their  Winnipeg  warehouse  is 
located  in  the  Telfer  building  on  Lombard  street. 

The  R.E.T.  Pringle  Company,  of  Montreal,  have  opened 
a  branch  in  Winnipeg,  on  the  corner  of  Main  and  Portage 
avc.,  where  they  have  offices  and  large  show  rooms  under 
the  management  of  Mr.  C.  IT.  Abbott,  who  was  for  a 
number  of  years  connected  with  the  St.  John  office. 

Messrs.  Munderloh  &  Company,  manufacturers  and  dealers 
in  electrical  .supplies,  Montreal,  are  about  to  erect  a  new 
building  on  the  extreme  northern  end  of  Victoria  Square, 
immediately  east  of  the  Granby  Rubber  Company's  ware- 
house. This  comipany's  business  has  increased  very  rapidlv, 
making  necessary  the  erection  of  a  new  building. 

Mr.   B.  Muscat,   late  of  New  York,  has  been  appointed 


Manager  for  the  new  branch  opened  in  Toronto  bv  the 
Syracuse  Smelting  Works  of  Montreal  and  New  York. 
Mr.  Muscat  is  a  native  of  Toronto  and  has  been  with  the 
Syracuse  Smelting  Works  for  a  number  of  years,  both  at 
the  Montreal  and  New  York  plants.  As  our  readers  doubt- 
less know,  the  Syracuse  Smelting  Works  chiefly  manufac- 
ture babbitt  metals,  t^-pe  metals,  solder  and  all  white 
metal  mixtures  and  are  also  importers  of  pig  tin,  lead, 
antimony,  nickel  and  bismuth. 

The  Canadian  Steam  Boiler  Equipment  Company,  manu- 
facturers of  the  Cyclone  Shaking  and  Dumping  Grate  Bar, 
whose  advertisement  will  be  found  in  this  number,  are  now 
installed  in  their  new  factory  at  75  Adelaide  St.  W.,  To- 
ronto. This  company  make  a  specialty  of  overhauling  and 
remodelling  boiler  rooms.  They  have  equipped  within  the 
last  twelve  months  some  of  the  largest  plants  in  Canada 
with  their  latest  improved  Cyclone  Shaking  and  Dumping 
Grate.  This  grate  is  adapted  for  all  kinds  of  coal  includ- 
ing screenings  or  any  kind  of  mixed  fuel  and  is  guarajiteed 
to  give  the  best  results  in  the  way  of  economy  and  efH- 
ciencv.  The  company  invite  all  users  of  steam  to  investi- 
gate this  system  before  equipping  their  boiler  rooms.  They 
furnish  blue  prints  of  boiler  .settings  and  full  particulars 
free  of  charge. 

The  firm  of  Wescott  &  Grier  have  ric.nlly  mtiTcd  Uic 
engineering  field,  their  oflices  being  located  in  the  Merchants 
Bank  Building.  Montreal  Mr  E.  C.  Wescott  has  had  six- 
teen vcars'  experience  as  erectiac  and  operating  engineer, 
having  been  connected  with  the  Brantford  Street  Railway, 
the  late  Roval  Electric  Companv,  Canadian  Geniral  Elec- 
tric Companv,  Montreal  Park  ."t  Island  Railway  and  the 
Stanley  Electric  Manufacturing  Company.  Mr  A.  G. 
Grier  took  a  six  years'  course  in  electrical  engineering  at 
McGill  rniversitv,  including  two  years'  post-graduate 
work  and  for  five  vcars  was  connected  with  the  testing 
and  engineering  department  of  the  Royal  Electric  CompaJiy, 
Western  Electric  Company  and  Stanley  Electric  Manufac- 
turing Company.  With  the  above  exix^rience  the  members 
of  the  firm  are' competent  to  undertake  electrical  engineer- 
ing and  construction  work  of  all  kinds  and  we  predict  a 
successful  future  for  thorn. 


I  ELEGTRIG  LIGHT  FIXTURES 


Whenever  you  require  any  Electric 
Fixtures,  be  sure  and  consult  us.  Our 
goods  have  a  reputation  everywhere  for 
artistic  design  and  e.xcellent  workman- 
ship,  whilst  our  prices  rarely  fail  to 
win  trade. 


IT  WILL  PAY  YOU  TO  KEEP  IN  TOUCH 
WITH  OUR  QUOTATIONS 


Mcdonald  &  wilson 


TORONTO,  187  Yon^e  St. 


SHOWROOMS : 

MONTREAL,  245S  St.  Catherine  St. 
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MR.  CENTRAL  STATION 

MANAGER: 

SUNBEAM 

is  the  Cheapest  Incandescent 
Lamp  on  Earth 

Write  to  us  and  we  will  tell 

you  why 

Used  by  the  Largest  Central  Stations 

Made  in  Canada  by 

The  Sunbeam  Incandescent  Lamp  Co. 

of  Canada 

Main  Office  :   TORONTO      Factory  :    ST.  CATHARINES  ' 
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Oneida  Galvanized 
Chain 


FOR 


Arc  Lamp  Suspension 


The  most  durable  and  economical  material 
on  the  market  for  the  purpose.  Will  outwear 
cord,  cable  or  rope  many  times  over. 


Heavily 
Galvanized! 

Flexible 
Under  All 
Conditions! 


Rust 
Proof! 

Will  Not 
Kink  or 
Break ! 


Oneida  Galvanized  Chain 


has  been  thoroughly  tried  and  tested  in  all  conditions.  Snow, 
sleet  and  salt  air  do  not  affect  its  flexibility.    Absolutel\'  reliable, 


and  uniform  in  strength. 


MANUFACTURED  BY 


ONEIDA  COMMUNITY.  Limited 


NIAGARA  FALLS 


ONTARIO 
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SPARKS. 

The  KcL-watiii  IVnwr  Ct>miiany,  Limited,  have  issued  a 
writ  askinij  lor  a  declaration  that  thev  are  the  owners  of 
eertain  ])roi)ertv  in  the  town  of  Keuora,  Ont.,  and  also  to 
have  the  rijjlil  lo  the  Iree  iind  uninterrupted  flow  of  the 
east  braneli  nl  Uk-  W  inni])ei;  Ui\er.  An  injunetion  is  also 
asked  to  ristrain  the  worknun  the  town  entering  the 
property  lo  earry  on  work  for  the  development  of  power. 

Mr.    C.    l'>.   Smilh,  01  Toronto,    rceentlv  visited 

Broekville  lor  the  purpose  of  diseussing  with  (Mayor 
Stewart  the  possibilities  of  eheap  power  for  that  place. 
Mr.  Smith  gave  it  as  his  ojiinion  that  the  most  feasible 
point  from  which  to  obtain  power  is  Waddingtcni,  N.  V., 
distant  three  miles  on  the  American  side  of  the.  St.  Lawr- 
ence river,  where  a  generating  plant  is  about  to  be  install- 
ed.    Transmission  eouM   be   easilv   arranged   to  supplv  the 


Canadian  frontier  to\^ns  from  Iroquois  west  to  Kingston. 

The  liell  Telejihoue  Com])any.  in  making  ajiplication  to 
the  Dominion  Parliament  for  an  increase  in  capital  stock 
to  $50,000,000,  expilaincd  that  the  increased  capital  was  ne- 
cessary to  provide  lor  improvements  and  extensions  which 
will  have  to  be  made  in  the  next  ten  years.  For  new  ex- 
changes and  subscribers'  etiuipmenl,  $2,500,000  was  required 
this  year  ;  for  conduits  and  cable  svstem,  §900,000  ;  long 
distance,  $700,000  ;  buildings  and  real  estate,  $400,000  ; 
making  a  total  of  $4,500,000  required  this  vear.  The  com- 
jiany  has  now  (So, 000  sub.scribers.  It  is  estimated  tliat  in 
another  five  years  the  companv  will  have  200,000  subscrib- 
ers. The  investment  of  tlic  company  in  the  various  Pro- 
vinces is  as  follows  : — Ontario,  $5,500,000  ;  Quebec,  $4,500,- 
000  ;   Manitoba,   S2,ooo,or;o  ;   Territories,  $300,000. 


'B&  W"  Uoiler  Fitted  witK  Superheater 


Babcock  6v  Wilcox 

LIMITED 

PATENT 

WATER-TUBE  BOILERS 

ABSOI.U TEL)  SAFE 

THE  STANDARD  BOILER  OF  THE  WORLD 

Over  5,000,000  H  p.  now  in  use. 

We  send  our  text-book  "Steam"  free  on  request 

Head  Oftice  for  Canada.  : 

11  Placce  d'Armes,  MONTREAL 

Branch  Office:    1 14  King  St.  West.  TORONTO 


ou  ve 
got  to 

sKow  me  ** 

is  the  busines.s  s'ogan  to-day 

"Back  it  Up"  is  your  reply  to 
the  man  who  says  he  can  cut  10% 
oft'  your  coal  bill. 


If  he  can   "  show  you  "  he  gets  the 
business. 


Write  Dept.  "  K  "  .uul 
net  some  fooil  for 
liioiij^ht  on  tliis  inter- 
est iiit^    suhjcft  —  I  he 


The  Jones  Underfeed  system  of  mechanical  stoking  lops  10%  off  your 
coal  bill  ;  feeds  your  fire.s  in  right  quantities  at  the  right  moment  ; 
keeps  your  fire  doors  closed  as  tliey  should  be  ;  and  docs  many 
other  tilings  as  they  ought  to  be  done. 

We  can  "  show  you  "  and  can  back  up  what  we  say. 

Find  out  where  (here  are  "  Jones  "  stokers  at  work,  then  go  and  see 
for  yourself. 

The  Underfeed  Stoker  Co.,  L  imited 

512  Coristine  Bldg.,  MONTREAL       National  Trust  Bldg.,  TORONTO 
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"RED  CORE"  Rubber  Covered  Wires  and  Cables 
Lead  Covered  Power  and  Telephone  Cables 
Trolley  Wire  and  Bare  Transmission  Cables 
Weatherproof  Wire  and  Cable  Magnet  Wire 
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"RED  CROSS"  Dry  Batteries 
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C.  W.  BONGARD  COMPANY,  LIMITED,  130  BAY  STREET,  TORONTO,  CAN. 


^    Made  in  Canada 


"ALPHADUCT 
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THE  WIREMAN'S  FRIEND 

EASY    TO    FISH    AND    EASY    TO  BEND 
Manufactured  by 

AIpKoLduct  Marvufactviring  Company,  Limited 

—  SEEING  AGENTS- 

a  W.  BONGARD  CO.,  Limited     -     130  Bay  Street,  Toronto,  Can. 
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PERSONAL. 

Prof.  L.  A.  Herdt,  of  McGiU  University,  M  ontreal,  left  early  in 
June  for  England,  where  he  will  repesent  the  Canadian  Elec- 
trical Association  at  Congress  of  Electrical  Engneers 
inaugurated  by  thj  Institution  of  the  Electrical  Engine ers  of 
Great  Britain. 

The  Electrical  News  was  pleased  to  receive  a  call  a  few 
days  ago  from  Mr.  D.  McLagan,  who  is  now  in  Canada  in  the 
interests  of  the  General  Electric  Company,  Limited,  of  Lon- 
don, Manchester  and  Birmingham,  England.  This  company 
aie  large  manufacturers  of  generators,  motors  and  electric 
accessories  of  all  kinds.  Mr.  McLagan  will  remain  in  Canada 
for  some  time  and  letters  for  him  should  be  addressed  to  Box 
■No.  414,  Toronto  post  office. 

Mr.  John  Murphy,  who  has  been  connected  with  the  Ottawa 
Electric  Comp^iny  for  a  number  of  years  as  superintendent  of 


power  houses,  tendered  his  resignation  last  month  to  accept  the 
pos  tion  of  electrical  engineer  to  the  Department  of  Railways 
and  Canals  and  the  Railway  Commission  under  the  amendment 
to  the  act  recently  introduced  giving  control  of  telephone  com- 
panies to  the  Railway  Commission.  Mr.  Murphv  is  well 
qualified  for  the  position,  and  the  Ottawa  Electric  Company 
will  n  o  doubt  deeply  regret  to  lose  him. 


The  Colville  Electric  Company  have  a  well  equipped  shop  at 
30  Dalhousie  street,  Toronto,  where  they  are  doing  first  class 
repairs  to  motors,  dynamos,  transformers,  wattmeters,  instru- 
ments, arc  lamps  and  all  kinds  of  electrical  apparatus.  The 
principals  of  the  company  are  praciical  men.  having  had  a 
large  experience  with  the  Gregory  Electric  Companv,  of 
Chicago,  and  with  various  electrical  manufacturing  companies 
and  electric  railways  both  inCanadiand  the  L'nited  States. 
Their  advertisement  appears  in  this  issue. 


W.  ].  PLEWS 


Bell  Telephone  Main  1763 


C.  L.  TRIMINGHAM 


Plans 


Specifications 


[[[CIRICIi  EMM  Mli  fli  ME  [flBORfllflRf 

40  Hospital  and  22  St.  John  Streets,  MONTREftL 


Tests 


Supervision 


Fully  Equipped  LaLboraLtory  for  the 
Testing  of  Appa^raLtus  a^nd  Fittings 


Inspections  Made  of  Electrical  Equipment  such  as- 


ELECTRIC  LIGHT  AND  POWER  PLANTS        WIRING  INSTALLATIONS 

WIRELESS  TELEGRAPH  EQUIPMENTS  BURGLAR  AND  FIRE  ALARM  AND  OTHER  CALL  SYSTEMS 


Certificates  Accepted  by  tlie  Canadian  Fire  Underwriters'  Association 


TUB  Hill  El66tri6  SWIIGH  Go..  Limited 

Manulacturers  o\ 


 THE  HILL  = 

AUTOMATIC  ELECTRIC  SWITCH 


Oil  SwlictiGS,  Time  SwliGHes,  Kiiite  SwiicHes. 
SwltciiDoarfls,  Panel  Boards,  Doctors'  Traiis- 
toriiiers,  ElGGirlGal  SpGClaliles,  Power  House 
and  Line  Equipment 

Tool  Making  a  Specialty  i§60  St.  Lawrence  Street.  MONTRE>/^L 
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trade:  mark 

Reg.  U.  S.  PaLlervt  Office 


THE  STANDARD 
FOR 
RUBBER 
INSULATION 


maintain  iheir  high  electrical  efficiency  under  the  most  exact- 
ing conditions.  They  are  not  affected  by  extremes  of  temper.i- 
ture,  commercial  acids  or  alkalies.    T  hey  improve  with  age. 

The  plain  insulation  [without  a  protective  covering]  is 
soaked  three  days  in  water  before  being  tested. 

THE  OKONITE  COMPANY,  Limited 

253  Broadway,  NEV  YORK,  U.S.A. 


TESTING  FLUME  OF  THE  HOLYOKE  WATER  POWER  COMPANY 
HOLYOKE,  MASS. 

Report  of  tests  of  a  22  IN.  RIGHT  HAND  CANADIAN  Turbine  Wheel. 

No,  1534,  made  January  17-18,  igu^v 
Tested  for  Chas.  Barber  &  Sons. 


Calipered  proportion 
of  gate  opening 

Head 

Re\  olutii>ns 
per  minute. 

Cu.  Ft. 
Per  Sec 

Horse  Power. 

Efl'iciencv 
Per  Cent. 

Whole  gate   

'/»  •'   

M  ;■   

"  ■   

'7  7i 
17  oo 
I7I6 
17  3.? 

242  2 

241  0 
248.2 

14  43 
12-23 
1 1  -03 
9-71 

23  53 

-7S6 
1.5  07 

8.  20 
82  20 
81  82 
78  ■89 

Eighty  per  cent,  absolutely  guaranteed  in  practical  work. 
-   THE  - 

CANADIAN 

TURBINE 


ECMPSK  PLANING  MILL. 

IJiirks  Fall.s,  Ont.,  Canada,  M.ircli  i  ^,  laofi. 

MES.SRS.  CH.\S  B.\KHEU&.SONS. 
Meatord,  Ontario. 

Gentlemen,  — Ke  tlie  .second  pair  of  36"  Barlier  Turbines  purchased  from  yon  for  our 
new  Factory  Plant,  we  h.ive  nuich  pleasure  in  slating  that  we  are  highly  pleased  with  them 
and  thev  have  surprised  ijuite  a  number  of  people  liere. 

\Ve  arc  runm'ng  them  under  2,5  foot  head  with  a  foot  or  more  of  back  water  (owing  to 
the  lateness  of  getting  them  set  the  tail  race  is  not  yet  (inished).  nevertheless  the  speed  and 
regulation  is  splendid  under  quite  a  severe  charg  -  ol  load,  as  you  may  know  when  we  say 
that  we  have  run  thi  m  so  far  (about  two  months)  without  a  governor  of  any  kind,  the  load 
varying  from  no  load  to  fi.ll  load  with  but  slight  change  at  wheel  shaft. 

Sufhce  it  to  s.iy  th.it  wlu  ti  wc  install  more  wheels  they  will  be  the  Canadian  Turbines 

We  shall  be  pleased  to  show  .my  of  our  wheels  to  anyone  wanting  information  in  this 
line.  Vours  truly. 

(Signed)  THE  KNIGHT  BKOTHEKS  CO,  Ll.VHTEI). 


We  manufacture  Turbine  Water  Wheels  and  their  Accessories  Exclusively  and  are  devoting  our 
whole  attention  to  the  production  of  an  ideal  Water  Wheel.    Write  us  for  prices  and  information. 


CHAS.  BARBER  &  SONS, 


MEAFORD,  ONT. 


XVI. 


THE  CAlNADIAiN  ELECTRICAL  NEWS 


June,  1906 


ELECTRICAL  INSPECTION. 

Montreal,  May  29th,  1906. 

Editor  Canadian  EliiCtkicai.  News: 

Dear  Sir, — I  note  the  letter  signed  "Toronto  Worker,"  and  it 
mustbesatisfactory  to  Torontonians  toknowyou  have  an  authorized 
iVispector  who,  we  presume,  is  paid  a  salary  by  the  Underwriters 
and  therefore  can  charge  a  reasonable  fee  for  certificates. 
Would  that  we  were  similarly  equipped  !  True,  in  Montreal  we 
have  to  secure  our  certificates  from  a  private  firm,  but  make  no 
mistake  about  it  when  such  inspection  is  asked  for  (which  is  only 
one  job  out  of  twelve),  it  is  fully  up  to  the  mark.  Unfortunately, 
however,  this  firm  is  not  paid  a  salary,  and  their  charges  are 
pretty  stiff,  but  it  must  be  realized  this  is  practically  their  only 
source  of  income. 

It  is  a  pleasure  to  note  that  someone  is  condemning  the  use  of 
iron  conduit  in  wet  places,  such  as  breweries,  packing  houses 
and  the  like.  The  writer  has  wondered  at  this  practice  being 
enforced  in  such  places  in  Montreal,  where  it  is  going  to  perish 
entirely  with  rust  in  the  near  future.  Grounds  do  occur,  no 
matter  how  much  care  may  be  taken  in  the  installation. 

"Toronto  Worker"  has  evidently  misunderstood  the  former 
communication,  as  it  is  also  preferred  here  that  a  conduit  job  be 
iron  from  start  to  finish,  but  what  the  writer  claimed  was  that 


many  of  such  gave  trouble  and  a  mixed  job  is  the  final  result. 
Ergo  !  why  push  iron  conduit  except  in  fireproof  buildings 
(where  it  is  accessary  to  use  it),  especially  when  the  Under- 
writers are  equally  satisfied  with  knob  and  tube  construction  ? 
It  would  seem  that  in  the  ordinarj'  residence  of  wood  construc- 
tion using  lath  and  plaster,  the  use  of  iron  conduit  is  only 
throwing  money  away  and  giving  no  greater  security,  as  in 
ordinary  skeleton  work  the  rules  distinctl}'  sa3-  that  the  wire  is 
to  be  put  up  in  such  a  manner  that  even  were  it  bare  copper  no 
damage  would  ensue. 

Regarding  the  final  sentences  of  "  Worker's  '  letter  I  have 
already  stated  that  when  certificates  are  granted  bv  the  private 
firm  mentioned  they  are  O.K.  If  "Worker"  means  that  the 
private  firm  will  be  looking  for  pointers— they  have  nothing  to 
look  for;  if  he  refers  to  the  city,  we  have  heard  that  old  chestnut 
before,  and  it  puts  us  in  mind  of  the  younger  son  always  being 
ready  to  teach  his  dad.  It  is  a  pity,  however,  that  these 
remarks  creep  into  electrical  arguments,  as  what  is  wanted  is 
straight  "electrical"  discussion  for  the  benefit  of  the  responsible 
contractor  against  our  comrron  foes,  viz.,  the  irresponsible  con- 
tractor and  the  know-it-all  architect. 

Yours  truly, 

"  .Montreal  Contractor." 


index — (Continued) 
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TRANSFORMERS. 

Ai:is-Chal'"ers-Bullock    v 

Canadian  Westinghouse  Co   Ill 

Canadian  General  Electric  Co   I 

Electric  Repair  and  Contracting  Co.  II 

Packard  Electric  Co   vi 

Pringle  Ox,  The  R.  E.  T   xvi 

Thompson  &  Co.,  Fred   IV 

United  Electric  Co  I, IV 

WIRES  AND  CABLES 

Cinada  Metal  Co  xxvii 

Chase  -  Shawmul  Co   xxiii 

Okonite  Co  vii-xtr 

Philips  Electrical  Works,  Eugene  F   11 

Wire  \  Cable  Co   .     .  i 


PROTE.CTION=N/VT0RE'S  FIRST  L/VW 


Wherever  nature  finds  herself  attacked  by  some  new- 
destructive  ag-ent,  she  at  once  sets  to  work  to  provide  «ome 
means  of  protecting  herself  against  the  destroyer.  This 
economy  of  nature  has  taught  men  that  it  is  cheaper  to 
pay  for  protection  than  to  stand  the  expense  resulting  from 
lo-;s  of  life  and  destruction  of  property. 

Fully  50  ^  of  the  repairs  to  Arc  Lighting  Sy>tems 
are  due  to  the  opening  of  the  secondary  or  lamp  circuit 
ihiring  operation.  The  abnormally  high  potential  occurring 
uiiJer  this  condition  causes  a  break-down  in  the  insulation 
of  the  line,  lamps,  or  station  equipment.  From  the  nature 
ot  Series  L'ghiing  Construction,  in  case  of  open  circuit,  a 
wire  carr\iiig  ;i  potential  of  several  thousand  voUs  will 
injure  both  life  and  property. 

THE  OPEN  CIRCUIT  PROTECTOR 

opens  an  oil  switch  in  the  priniary  side  ol  the  regulator  the 
instant  the  break  occurs,  thus  preventing  any  accident 
which  tiiii;lit  occur  lo  life  and  property. 

Manuf.ictured  under  Royalty  in  Canada  under  the 
Canadian  Patent  No.  114992,  dated  November  23rd,  1904, 
by 


R.  E.  T.  PRINGLE  CO..  Limited 

Manufacturers  and  Dealers  in  Electrica.!  Apparatus  and  Supplies 

ST.  JOHN,  N.B.    MONTREAL,  QUE.  TORONTO,  ONT.   WINNIPEG,  MAN.  y^*rJ^"'.  M^nar^, 
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JONES  &  MOORE  ELECTRIC  CO.,  Uiiiiwd 

TORONTO.  ONTARIO: 


MANUFACTURE 


ALTERNATING  CURRENT  MOTORS 
DIRECT  CURRENT  MOTORS 

DYNAMOS  in  All  Sizes 

for  Belt  or  Direct  Connection 

TRANSFORMERS  •  TELEPHONES 


Repairs  to  All  Systems 

WRITE  FOR  ESTIMATES  ON  COMPLETE  INSTALLATIONS. 


10  H.C.  INDUCTION  MOTOR. 


JONES  R  MOORE  ELLGTRIG  GO..  LIlllllGd 

294-300  Adelaide  Street  West,  TORONTO. 


CENTUR  Y" 


SINGLE  PHASM  MOTORS 

ARE  SELF  STARTING  UNDER  FULL  LOAD 


They  are  designed  according  to  the  most 
up-to-date  practice  and  built  of  the  best  mater- 
ial by  expert  mechanics.  Every  part  is  sub- 
jected to  a  rigid  test  and  inspection,  and  is 
true  to  $Tauore  and  interchangeable. 

We  gvia^raLfvtee  each  and  every  one  of 
our  motors  to  prodvice  res\ilts  thatt 
will  sa^tisfy  the  most  exacting  buyer. 


BULLETIN  NO.  60  WILL  DESCRIBE  THEM  IN  DETAIL. 

CENTURY  ELECTRIC  CO. 

Main  Om<'e  and  Works:  404  NOliTJl  4Ta  ST  ,   ST.  LOUIS,  MO. 


Sales  /I gents 


Jones  cC'  Moore  Electric  Co.,   Jones  &  Moore  Electric  Co.,   J.  A.  Dawson  Co. 

Liniifeil  of  Manitoba  Limited 

TORONTO  WINNIPEG  MONTREAL 
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Switchboapds  and  Panelboards 

COLLYER  &  BROCK 

MONTREAL 

Condvlit  Boxes,  Bushings,  Locknvits  o^nd  Fittings 
of  every  description,  ©lS  well  a^s  Knife  Switches 
and   enclosed   Fvises.        v<  ^ 

GET  UUR  PRICES  BEFORE  ORDERING.  1 


Also  Ma.rvufact\jre 


LINE    AND    CONSTR^UCTION  MATERIAL 


STEEL  POLES 
TIES 

HANGERS 

STRAIN  INSULATORS 

WOODEN  POLES 

CAR  SEATS 

TROLLEY  BASES 

WHEELS  AND  HARPS 

FIELD  COILS 


BARE,     RUBBER    COVERED  AND 
WEATHERPROOF  WIRES  AND 

CABLES 

EARS 

STOMBOUGH  GUY  ANCHORS 
.   -   .    u^LSO   -   -  . 
TROLLEY  CORDS 

INSULATING  INIATERIALS 
CAR  CURTAINS 

TROLLEY  POLES 


LIGHTNING  ARRESTERS 
BRACKET  ARMS 

RAH.  BONDS 

INSULATORS 

GUV  WIRE 

GEARS  AND  PINIONS 

ARMATURE  COILS 

HARD  FIBRES 

TAPES 


Prompt  Shipment  f'om   Stock  at   Right  Prices 
for  Reliable  IM  aterial. 


and  Street  Railway  and  Electrical  Material  of  Eve^y  Description. 

J.  A.  DAWSON  6.  CO..  m'on'AI:!^ 'qIe 


i!l 


THE  HILL  ELECTRIC  SWITCH  CO.,  LIMITED 

M.\NUFACTURERS  OK  A  FILL  LINE  OF 

Knife  Switches^  a^lso  PaLnel  BoaLrds 
Switchboards  and  Electrical  Specialties 


Prices  Furnished  on  Applicatiot^. 
Special  facilities  for  designing  and 
making  tools  for  any  class  of  work. 


1320  St.  La.wrence  Sireel 

^MONTRtlAL 


Telephones  of  Every  Description 

SWITCHBOARDS 

AND 

TELEPHONE  LINE 
SUPPLIES 

JoKrv  Formacrv 

248  and  250  Craig  Strerf 

Montreal,  Que 
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The  C.  E.  A.  Convention  at  Niagara  FqlIIs 


The  Local  Committee,  acting  in  conjunction  with 
the  Executive  Committee,  have  now  completed  the 
arrangements  for  the  sixteenth  annual  convention  of 
the  Canadian  Electrical  Association,  to  be  held  at 
Niagara  Falls,  Ont.,  Tuesday,  Wednesday  and 
Thursday,  June  19,  20  and  21.  The  success  of  the 
convention  now  depends  largely  upon  the  members. 
Present  indications,  it  may  be  said,  point  to  a  large 
attendance  and  the  best  meeting  in  the  history  of  the 
Association. 

Unfortunately,  the  new  Clifton  House,  where  it  was 
proposed  to  have  the  convention  headquarters,  will  not 
be  completed  in  time,  and  it  has  therefore  been  found 
necessary,  as  the  only  alternative,  to  hold  the  business 
sessions  at  the  International  Hotel  on  the  American 
side,  where  splendid  accommodation  will  be  provided. 


Mr.  a.  a.  Wright, 

President  Canadian  Electrical  Association. 


The  papers  to  be  presented  at  the  convention  are  as 
follows; 

"Steam  Plant  Accessories,"  by  John  T.  Farmer. 

"The  Power  Plant  of  the  Electrical  Development 
Company  of  Ontario,"  by  F.  O.  Blackwell. 

"The  Electrical  Plant  of  the  Canadian  Niagara 
Power  Company,"  by  H.  W.  Buck. 

"The  Plant  of  the  Ontario  Power  Company,"  by  V. 
G.  Converse. 

"Some  Legal  Propositions  of  Interest  to  Electrical 
Men,"  by  Robert  McKay. 

The  names  associated  with  the  papers  are  a  guaran- 
tee that  the  subjects  of  which  they  treat  will  be 
handled  in  an  interesting  and  instructive  manner.  It 
is  also  fortunate  that  the  members  will  have  the 
opportunity  of  inspecting  the  three  great  hydro-electric 
plants  described  in  these  papers. 

For  an  electrical  convention,  perhaps  no  place  in  the 
world  compares  with  Niagara  Falls.  Always  possess- 
ing a  magnetic  attractiveness  for  the  visitor,  it  is  of 
peculiar  interest  to  the  electrical  man  at  the  present 
time  on  account  of  the  vast  extent  of  the  power 
development  works  under  way,  totalling  more  than 
300,000  horse  power  on  the  Canadian  side  alone.  The 
opportunity  of  visiting  these  magnificent  plants, 
embodying  the  most  modern  engineering  features,  is 


one  which  should  appeal  to  every  member  of  the 
Association. 

According  to  the  programme,  the  first  business 
session  will  be  held  Tuesday  afternoon.  Business 
sessions  will  also  be  held  Wednesday  and  Thursday 
mornings,  leaving  the  afternoons  for  visiting  the 
power  plants  and  for  entertainment.  A  business 
meeting  will  also  be  held  Tuesday  evening. 

The  usual  arrangements  have  been  made  with  the 
railways  for  a  reduced  fare.  Delegates  should  pur- 
chase a  one-way  ticket  at  the  regular  rate  and  secure 
from  the  ticket  agent  a  standard  certificate,  which  will 
entitle  them  to  a  return  ticket  at  one-third  fare.  It  is 
expected  that  a  representative  of  the  railways  will  be 
at  the  convention  headquarters  Wednesday  afternoon 
to  sign  the  railway  certificates,  which  should  be  in  the 
hands  of  the  Secretary  by  that  time.  Badges  should 
be  obtained  from  the  Secretary  immediately  upon 
arriving  at  the  convention. 

The  Local  Committee,  consisting  of  Messrs.  R.  B. 
Hamilton  (Chairman),  J.  W.  Campbell,  J.. \.  Kammerer. 
N.  S.  Braden,  Geo.  T.  Rough,  and  others  added  to 
the  original  number,  have  arranged  several  attractive 
features  and  promise  to  leave  nothing  to  be  desired  in 
the  way  of  entertainment. 

The  programme,  as  arranged  at  time  of  going  to 
press,  will  be  as  follows: 

TUESDAY,  JUNE  19TH. 
1. 15  P.M.  —  Executive  meeting-. 

2.00  P.M. — Welcome  h_v  M.iyors  of  Niagara  Falls,  N.  V.,  and 

Ontario. 
2.30  P.M.  —  President's  Address. 

3  00  P.M. — Illustrated  Paper  by  Mr.  \'.  d.  Converse,  "Engineer 

ing  Features  of  Ontario  Power  Company's  Plant." 
4.30  P.M. — Question  Box. 

EVENING  SESSION: 

8.00  P..M. — Illustrated  Paper  by  Mr.  F.  O.  Blackwell,  "Engineer- 
ing Features  of  Electrical  Development  Company's 
Plant. 

9.00  P.M.  —  Illustrated  Paper  by  Mr.  H.  \V.  Buck,  "Engineering 
Features  of  Canadian  .Niagara  Power  Comp>any's 
Plant,  as  compared  with  original  plan  on  American 
Side.  " 

WEDNESDAY,  JL  NE  20TH. 

MORNING  SESSION  : 
10  A.M. — Paper  by,  Mr.  Robert  McKay,  "Legal  Points  of  Interest 
to  Electrical  Engineers." 
Question  Box. 

AFTERNOON  SESSlOX  : 

X'isits  to  Power  Plants  on  Canadian  Side, 

EVENING  SESSION  : 

8.00  P.M. — Gorge  Trip. 

10  P.M. — Smoking  Concert. 

THURSD.AY,  Jl'NE  21ST. 

MORNING  SESSION  : 
10  A.M. — Paper  by  Mr.  J.  T.  Farmer,  "Steam  Plant  Accessories." 
Unfinished  Business. 
Election  of  Officers. 

AFTERNOON  SESSION  : 

\"isits  to  Power  Plants,  and  other  attractions. 


The  Sunbeam  Incandescent  Lamp  Company  of  Canada  have 
.leen  compelled,  owing  to  the  growing  demand  for  their  lamps, 
to  tlouble  the  capacity  of  their  factory  at  St.  Catharines,  Ont. 
This  is  now  under  way,  and  in  addition  other  improvements 
looking  to  the  perfecting  of  the  process  of  manufacturing  electric 
lamps  are  being  carried  out. 
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ELECTRICAL  TRADES  EXHIBITION. 

For  the  second  time  in  the  history  of  Canada,  Mon- 
treal is  to  have  an  Electrical  Trades  Exhibition,  which 
will  be  held  under  the  auspicies  of  the  Electrical  Con- 
tractors' Association  in  the  Victoria  Rink,  Montreal, 
from  the  17th  to  the  22nd  of  September  inclusive. 
The  Managing  Committee  consists  of  Mr.  E.  W.  Say- 
er,  chairman  ;  Messrs.  W.  B.  Shaw,  F.  J.  Parsons, 
N.  W.  McLaren  and  W.  J.  O'Leary,  with  Mr.  A.  N. 
Gould,  secretary. 

The  aim  of  the  Managing  Committee  is  to  bring  to- 
gether under  one  roof  a  thoroughly  comprehensive 
exhibit  of  the  wonderful  inventions  and  appliances  of 
the  electrical  world.  Diploma  awards  will  be  given 
for  the  best  exhibit  and  for  the  most  useful  invention 
shown.  Prof.  Owens,  of  McGill  University,  has  been 
decided  on  as  the  Chairman  of  the  Judging  Committee. 
Two  other  judges  will  be  elected  by  ballott  on  the 
opening  day  from  a  list  of  ten  names  nominated  by  the 
exhibitors.  This  Judging  Committee  will  make  all  the 
awards. 

The  Exhibition  Hall  has  been  divided  into  a  hundred 
spaces,  ranging  in  price  from  $50  to  $125.  A  number 
of  these  spaces  have  already  been  taken. 

Some  of  the  rules  governing  exhibits  are  given 
below  : 

RULES. 

All  exhibits  must  be  in  place,  properly  connected  and 
ready  for  the  opening  of  the  Exhibition  by  September 
i6th,  1906,  at  midnight. 

Goods  cannot  be  sold  from  the  booths  for  cash,  but 
orders  may  be  taken  and  turned  over  to  the  consumer's 
contractor,  or  to  the  contractor  direct. 
*  No  space  taken  in  the  Exhibition  can  be  sub-let  with- 
out the  consent  of  the  Chairman  of  the  Exhibition 
Committee. 

Exhibitors  will  have  one  week  preceding  the  date  of 
the  opening  of  Exhibition  in  which  to  instal  their  exhib- 
its, and  four  days  after  the  closing  of  the  Exhibition 
in  which  to  remove  their  exhibits. 

The  Management  furnishes  the  light  for  the  hall 
proper,  but  exhibitors  will  be  required  to  furnish  any 
extra  lighting  they  may  need. 

All  booths  are  to  be  erected  and  decorated  at  the 
expense  of  the  exhibitor.  Spaces  will  be  staked  oft' 
only  by  the  Management. 

All  exhibitors  and  their  attendants  will  be  furnished 
with  a  special  badge. 

The  members  of  the  Managing  Committee  will  wear 
silver  badges  to  facilitate  exhibitors  in  locating  those 
in  authority. 

The  Exhibition  Building  will  be  a  bonded  warehouse 
during  the  Exhibition  and  goods  will  be  entered  free  of 
duty  if  such  goods  are  not  sold  during  the  Exhibition. 
The  goods  intended  for  the  Exhibition  must  be  shipped 
in  the  name  of  the  firm  or  corporation  shipping  and 
must  be  marked  "For  Exhibition  Purposes  Only,"  and 
invoices  must  be  shipped  in  duplicate  with  certificate 
attached  (Iixhibitors  in  the  United  States  must  use 
certificate  Form  M.)  to  M.  Davis  &  Co.,  25  Common 
St.,  Montreal,  Canada,  who  have  been  appointed 
Custom  House  Brokers  for  the  Exhibition. 

All  articles  are  there  at  exhibitor's  risk,  but  Commit- 
tee will  have  watchmen  on  duty  at  all  times. 

lixhibitors  will  make  their  arrangements  about  in- 
surance, as  the  Management  will  run  bj  lield  respons- 
ible in  any  way  as  regards  fire  or  other  losses. 
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THE  EXPORT  OF  ELECTRIC  POWER. 

An  Act  received  its  first  reading  in  the  Dominion 
Parliament  last  month  to  prohibit  the  export  of  elec- 
tric power  excepting  under  special  license.  The  main 
clauses  of  the  Act  are  as  follows  : 

"  No  person  shall  export  any  power  or  fluid  without  a  license, 
or  any  power  or  fluid  in  excess  of  the  quantity  permitted  by  his 
license,  or  otherwise  than  as  permitted  by  such  license  :  Provid- 
ed that  any  person  who,  immediately  prior  to  the  passing  of 
this  Act,  is  lawfully  engaged  in  the  exportation  of  power  or 
fluid,  shall  not  with  respect  to  such  exportation  be  subject  to  the 
provisions  of  this  Act  until.  .  .  .months  thereafter,  or  until  he  has 
sooner  obtained  a  license  under  this  Act  ;  and  provided  that  his 
exportation  does  not  at  any  time  during  the  interval  rateably 
exceed  in  quantity  of  power  or  light  the  amount  which  he  was 
exporting  prior  to  the  passing  of  this  Act. 

No  person  shall,  without  a  license,  construct  or  place  any  line 
of  wire  or  other  conductor  for  the  exportation  of  power,  or  any 
pipe-line  or  other  Irke  contrivance  for  the  exportation  of  fluid. 

Subject  to  any  regulations  of  the  Governor  in  Council  in  that 
behalf,  the  Minister  may  grant  licenses,  limited  as  to  quantity 
and  subject  to  such  conditions  as  he  thinks  proper,  for  the  ex- 
portation of  power  or  fluid,  and  such  licenses  shall  be  revocable 
upon  such  notice  to  the  licensee  as  the  Minister  deems  reason- 
able in  each  case. 

Subject  to  any  regulations  of  the  Governor  in  Council  in  that 
behalf,  the  Minister  may  grant  licenses  for  the  construction, 
placing  or  laying  of  any  line  of  wire  or  other  conductor  for  the 
exportation  of  power,  or  of  any  pipe-line  or  other  like  contriv- 
ance for  the  exportation  of  fluid." 

The  bill  was  not  discussed  in  the  House  at  great 
length  and  it  was  subsequently  withdrawn  in  defer- 
ence to  the  wishes  of  the  Ontario  Government.  It  is 
expected  that  the  question  will  be  considered  at  a  con- 
ference this  summer  between  representatives  of  the 
Dominion  and  Provincial  Governments,  and  the  post- 
ponement of  action  in  the  meantime  can  do  no  harm. 


MARITIME  ELECTRICAL  ASSOCIATION. 

The  Executive  Committee  of  the  Maritime  Electrical 
Association  have  accepted  the  invitation  of  the  Cape 
Breton  Branch  to  hold  the  Summer  Convention  at 
Sydney,  C.B.,  on  the  18th,  19th  and  20th  of  July  next. 

The  Committee  is  desirous  that  all  the  members  will 
endeavor  to  attend  this  convention,  in  order  to  make 
it  as  successful  as  possible.  Further  information  in 
regard  to  programme,  etc.,  will  be  given  later. 


INSPECTION  OF  ELECTRIC  WIRING. 

Referring  to  the  letter  in  the  May  number  signed,  "Electric- 
ian", the  Electrical  Nkws  has  since  interviewed  the  Electrical 
Inspector  of  the  Underwriters  in  reference  to  the  same.  Mr. 
Strickland  claims  that  it  is  unfair  to  expect  the  Underwriters  to 
maintain  an  inspector,  to  say  nothing  of  his  office  and  other 
expenses,  for  the  benefit  of  the  citizens  of  any  particular  place. 
While  no  doubt  the  inspection  does  benefit  the  insurance  com- 
panies, he  points  out,  in  fairness  to  the  Underwriters,  that  the 
inspector  is  called  upon  to  inspect  risks  where  there  is  no 
insurance  and  also  many  risks  which  are  insured  in  non-tarifl" 
companies,  in  which  the  Underwriters  are  not  interested.  He  is 
also  expected  to  act  as  arbitrator  between  architects  and  con- 
tractors, to  give  all  kinds  of  advice  and  to  generally  look  after 
the  interests  of  the  whole  city  in  reference  to  electric  wiring.  It 
is  customary  all  over  the  American  Continent  and  in  most  of  the 
Kiiropcan  cities  to  charge  a  small  fee  for  such  service,  anti  lie 
does  not  see  anything  unreasonable  in  it.  In  most  states  w^here 
they  have  a  civic  inspector,  fees  are  charged  also. 


Mr.  N.  S.  Hraden,  sales  manager  of  the  t'anacliaii  Westing" 
house  Company, recently  spent  a  few  days  in  Winnipeg  while  on 
a  business  trip  through  the  West.  He  visited  Edmonton,  X'an" 
couver,  Seattle  and  .San  Francisco  before  returning  to  Hamilton. 


THE  CANADIAN  ELECTRICAL  (NEWS 


June,  1906 


THE  CANADIAN  ELECTRICAL  NEWS 


'33 


The  Electrical  Development  Company  of  Ontario 


The  last  company  to  commence  operations  towards 
the  development  of  electric  power  on  the  Canadian  side 
at  Niagara  Falls  was  the  Electrical  Development 
Company  of  Ontario,  Limited,  the  officers  of  which  are 
as  follows:  President,  Col.  H.  M.  Pellatt  ;  ist  vice- 
president,  Frederic  Nicholls  ;  2nd  vice-president, 
Wm.  Mackenzie  ;  manager,  H.  H.  Macrae  ;  secretary, 
H.  G.  Nicholls  ;  treasurer,  D.  H.  McDougall.  These 
gentlemen,  with    Hon.    Geo.    A.    Cox    and  James 


Electrical  Development  Company — From  West  Side  of 
Wheel  Pit,  Showing  Intake  Castings,  Unit  3,  in  Position. 

Ross,  comprise  the  directorate.  The  chief  consulting 
engineer  is  Dr.  F.  S.  Pearson  ;  chief  hydraulic 
engineer,  Hugh  L.  Cooper  ;  and  chief  electrical 
engineer,  R.  C.  Brown. 

The  preliminary  work  was  commenced  in  the  spring 
of  1903.  The  development  differs  in  many  ways  from 
any  of  the  others  on  either  side  of  the  line,  and  the 
method  of  construction  has  called  for  engineering  of 
very  high  order.  The  plant  stands  as  a  striking 
example  of  the  mastery  of  man  over  Nature,  for  all  the 
works  have  been  practically  con- 
structed on  what  was  previously 
the  river  bed.  This  made  it 
necessary  to  unwater  about 
twelve  acres  of  the  river. 

That  the  magnitude  of  the 
undertaking  may  be  understood 
we  give  the  main  features  of  the 
plans  of  the  company  : 

Horse  power  being  developed, 
125,000  horsepower. 

Length  of  main  tail  race  tunnel, 
1,935  feet. 

Length  of  subsidiary  tunnels, 
550  feet. 

Height  of  main  tail  race  tunnel, 
26  feet. 

Length  of  wheel  pit,  416  teet. 

Depth  of  wheel  pit,  144  feet. 
,  r  ,  ^.     Electrical  Dia  kl(.)1'ml 

Length  of  power  house,  500  ft.  Forebay 


Generators,  eleven  revolving  field  type  of  12,500 
horse  power  each. 

The  crib  work  cofferdam  built  to  unwater  the  fore- 
bay  was  located  in  the  midst  of  the  Niagara  river, 
where  there  was  found  to  be  a  depth  of  water  of  26 
teet,  which  rendered  construction  most  difficult. 
Where  the  work  had  to  be  carried  on  at  right  angles 
to  deep  water,  flowing  at  a  high  velocity,  the  danger 
was  very  great.  A  platform  was  suspended  out  for 
sixteen  feet  from  the  end  of  each  last  crib,  and  stand- 
ing on  this  the  engineers  had  to  sound  every  inch  of 
the  river  bottom  with  an  iron  rod,  the  cribs  being 
built  to  fit  afterwards.  An  idea  can  be  gained  of  the 
force  of  the  water  when  it  is  mentioned  that  frequently 
the  sounding  rod  was  bent  almost  at  right  angles.  To 
break  the  force  of  the  current  a  fender  of  heavy 
timbers,  held  in  position  by  three  steel  cables  from 
some  works  higher  up  the  river,  projected  out  beyond 
the  last  crib  in  place. 

In  the  design  of  the  tunnel  consideration  was  given 
to  the  fact  that  the  Horseshoe  Falls  are  constantly 
receding.  The  lining  for  the  first  three  hundred  feet 
from  the  outlet  was  put  in  in  rings  of  six  feet  long,  so 
that  as  the  Falls  /ecede  and  the  tunnel  shortens  by  the 
breaking  away  of  ihe  surrounding  rock  the  lining  will 
break  away  in  clean  sections  and  leave  a  smooth  sur- 
face at  the  new  end  of  the  tunnel.  This  will  also 
prevent  the  cracking  of  the  lining  back  of  the  point 
where  the  tunnel  breaks  away.  For  the  rest  of  the 
distance  the  lining  is  of  hydraulic  pressed  brick. 

The  engineers  consider  that  the  plan  of  the  tunnel, 
being  quite  straight,  will  prevent  any  special  erosion 
of  the  surface  of  the  lining  which  would  be  brought 
about  by  a  change  in  the  direction  of  a  large  body  of 
rapidly  moving  water.  The  temperature  in  the  tunnel 
is  about  60  degrees,  and  does  not  vary. 

The  water  will  be  discharged  through  steel  draft 
tubes  to  two  branch  tail-race  tunnels  connecting  with 
the  upper  end  of  the  main  tail-race  tunnel.  This  design 
is  a  departure  from  previous  practice.  By  the  use  of 
the  two  branch  tail-race  tunnels,  it  will  be  possible  at 
any  time  to  close  down  one-half  of  the  station  and 
make  any  necessary  repairs  without  the  other  half  of 
the  station  being  interfered  with. 


Nl    CoMI'ANV      \  lEW   1  ROM    Ci.)l  I  EK   UaM,   SHOWING  EXCAVAITON 

and  Outer  Row  of  Slbmerged  Masonry  Arches. 
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The  gathering-  dam  will  ensure  a  supply  of  close 
on  2,000,000  cubic  feet  of  water  per  minute,  the  needs 
of  the  plant  being  estimated  at  700,000  cubic  feet. 
The  water  thus  gathered  will  be  conveyed  through 
steel  penstocks  to  the  water  wheels,  and  the  differences 
of  level  provided  by  the  design  are  such  that,  after 
deducting  losses  from  friction  and  the  velocity  of 
approach  and  discharge,  there  will  remain  an  operating 
head  of  143  feet  to  be  used  by  the  turbines.  This 
wheel-pit  is  provided  with  masonry  lining. 

The  wheel-pit  is  about  2,000  feet  above  the  crest  of 
the  Falls.  It  is  416  feet  long  and  about  22  feet 
deep,  the  bottom  on  which  the  turbines  will  rest  being 
about  150  feet  below  the  original  surface.  One  of  the 
illustrations  shows  the  first  draft  tube  elbow  completed 
in  the  pit. 

The  water  wheels,  supplied  by  the  I.  P.  Morris  Com- 
pany, are  of  the  Francis  type. 

Of  the  eleven  generators  provided  tor  in  the  complete 
plans,  four  are  now  being  installed.  They  are  buili 
on  masonry  foundations  at  the  level  of  the  power 
house  floor,  and  the  connections  between  the  generators 
and  the  turbines  are  made  by  the  use  of  vertical  shafts 
having  a  total  length  ot  approximately  150  feet 
supported  at  three  intermediate  points  by  solid 
masonry  bearings. 

The  generators,  which  are  being  furnished  by  the 
Canadian  General  Electric  Company,  are  of  8,000  k.w. 
capacity  and  present  many  new  and  interesting  features 
of  construction.  We  are  pleased  to  be  able  to  furnish 
the  following  particulars  regarding  their  design  and 
construction. 

The  generator  is  of  the  stationary  armature  and  re- 
volving field  type,  and  arranged  for  direct  connection  to 
the  vertical  shaft  of  a  12,000  h.p.  turbine.  The  arma- 
ture and  revolving  field  hence  lie  in  a  horizontal  plane 
at  right  angles  to  the  turbine  shaft,  the  latter  forming 
a  rigid  connecting  link  150  feet  in  length  between  the 
turbine  wheel  and  the  revolving  field,  the  former  located 
at  the  bottom  of  the  shaft  and  the  latter  on  the  power 
house  floor  at  the  surface. 

The  generator  has  a  capacity  rating  of  8000  k.  w.  when 
operating  at  a  speed  of  250  r.p.m.,  this  output  being 
three  phase  current  at  a  potential  of  12,000  volts  and  a 


frequency  of  25  cycles  per  second,  full  load  current 
being  386  amperes  per  phase.  The  generator  is  pro- 
vided with  two  bearings  carried  by  spiders  attached  to 
the  stator  frame,  one  above  and  the  other  below  the 
revolving  field.  The  shaft  of  the  turbine  passes 
through  the  lower  bearing  and  is  coupled  to  the  gener- 
ator shaft  between  the   lower  bearing   and   the  field 


Electrical  Development  Company— In  Main  Tail  Race  Ti  nnkl,  Showing 
Intersection  of  Branch  Tunnels. 


Electrical  Development  Company— In  W  heel  Vn,  Show- 
ing First  Draet  Ti  be  Elbow  Completep  in  Pit. 

spider,  the  generator  shaft  revolving  in  the  upper  bear- 
ing. The  entire  weight  of  the  revolving  parts,  con- 
sisting of  the  turbine  wheel,  the  shaft,  and  the  revolving 
field,  is  carried  by  the  thrust  bearing  of  the  turbine. 
The  generator  proper  with  its  bearing  is  mounted  on 
a  circular  bedplate  set  on  mason- 
ry. Hy  this  construction  the 
generator  as  a  whole  becomes 
adjustable  upon  the  bed  plate, 
wiiich  enables  it  to  be  readily 
lined  up  with  the  trubine  shaft. 

The  armature  core  is  designed 
in  accordance  with  the  most  re- 
cent engineering  practice  to  best 
meet  the  function  of  supporting 
and  protecting  the  windings  as 
well  as  providing  the  most  effec- 
tive ventilation. 

The  field  spider  is  a  single 
steel  casting  pressed  c>n  to  the 
generator  shaft  by  hydraulic 
pressure  .ind  securely  keyed  in 
place.  The  field  windings  con- 
sist of  bare  copper  ribbon  wound 
on  edge,  insulated  between  turns 
and  from  the  pole  pieces  by 
insulating  material,  leaving  the 
outer  edge  of  the  winding  ex 
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posed  to  the  air.  The  complete  coil  is  firmly  clamped 
between  the  pole  tip  and  the  field  ring  in  such  a  way 
that  it  will  be  unaffected  by  either  vibration  or  centri- 
fugal force. 

The  shaft  consists  of  a  hollow  steel  casting  15  inches 
in  diameter  with  a  central  hole  8  inches  in  diameter. 
The  couplings  at  both  ends  are  forged  on  the  shaft,  and 
are  drilled  to  mate  with  the  turbine  and  generator 
couplings  respectively. 

The  great  size  and  weight  of  this  type  of  generator 
rendered  it  necessary  from  transportation  consider- 
ations to  ship  the  machine  unassembled,  this  involving 


Electrical  Development  Company — At  North  End  of  Forebav,  Showing 
Excavation  in  Forebav. 


practically  the  complete  assembling  of  punchings  and 
winding  at  the  power  house. 

The  following  data  on  weights  may  prove  of  interest. 

Weight  of  stationary  armature,  complete  with  wind- 
ings and  bearings,  with  accessories      -     194,317  lbs. 

Weight   of   the    revolving    field  with 
accessories,  including  generator  shaft     -    164,012  lbs. 

Weight  of  base         .       .       _      .        28,030  lbs. 

Total  weight        -       386,359  lbs 
For  exciting  the  fields  of  the  8,000  k.w.  generators 

both  turbine   and    motor   driven    exciter    units  are 

provided  in  duplicate.  Both  types 

of  units  are  of  300  k.w.  capacity 

and  designed    to    deliver  their 

rated  output  at  125  volts  when 

operating  at  a  normal  speed  of 

500  r.p.m.    These  units  are  of 

the    vertical    type    and  beyond 

special  adaptation  of  bearing  sup- 
ports closely  resemble  standard 

types  of  apparatus. 

The  turbine  driven   units  are, 

as    stated,     direct  connected 

through  a  vertical  shaft  to  indi- 
vidual turbines,  the  weight  of  the 

revolving  parts  being  supported 

by  the  water  thrust  bearings  of 

the  turbines. 

The    motor  driven    units  arc 

direct  connected  to  three  pha>ie 

induction  motors  of  the  squirrel 

cage  rotor  type.  In  common  with 

the  turbine  driven  units  the  bear- 

I'.l.ECTRK  Al.    ni  A  I.I 

ings  of  these   machines  are  de-  Showinc; 


signed  for  forced  lubrication.  For  each  motor-gener- 
ator set  is  provided  a  three  phase  water  cooled  trans- 
former of  380  k.w.  capacity,  arranged  with  low  voltage 
taps  for  use  in  starting  the  induction  motors,  thus  avoid- 
ing the  necessity  of  providing  starting  compensators. 

The  power  house  switchboard  is  made  up  of  seven 
a.c.  panels,  six  d.c.  panels  and  a  controlling  bench 
board  extending  the  full  length  of  the  a.c.  panels. 
Apart  from  the  d.c.  panels,  three  of  which  are  ar- 
ranged on  either  side  of  the  a.c.  panels  and  which  control 
the  output  of  the  exciters,  the  power  house  board  is 
primarily  a  controlling  board  for  switches  located  both 
in  the  power  house  and  the  trans- 
former station.  Thus  all  of  the 
switching  mechanism  is  con- 
trolled completely  from  the  bench 
board  in  the  power  house. 

The  panels  and  benchboard  are 
located  on  a  gallery  provided  for 
the  purpose,  while  all  bus-bars 
and  power  house  switches  are 
located  in  the  basement.  An  in- 
teresting feature  of  the  bench- 
board is  the  provision  of  a  dummy 
bus-bar,  which  with  the  assist- 
ance of  signal  lamps  enable  the 
operator  to  clearly  follow  the 
various  operations  performed. 

The  power  house  of  the  Elec- 
trical   Development  Company, 
designed  by  Mr.  E.  J.  Lennox,  is 
of  Italian  Renaissance  architec- 
ture and  presents  a  very  pleasing 
appearance.     It  is  500  feet  long 
and  70  feet  wide  with  an  elevation 
of  about  40  feet  high,  and  built 
ot  Indiana  limestone. 
The  switchboard  will  be  located  in  the  center  of  the 
power  house.    This,  together  with  the  water  driven 
exciters  and  motor  generator  sets,  will  be  installed 
immediately. 

From  the  power  house  underground  ducts  will  be 
laid  to  the  transformer  house,  which  is  situated  outside 
the  park  limits.  It  is  designed  to  accommodate  fifteen 
step-up  transformers  of  an  approximate  total  capacity 
of  40,000  k.w.,  of  C.  G.  E.  manufacture.  These 
transformers  will  raise  the  voltage  to  60,000,  at  which 
pressure  it  will  be  transmitted  to  Toronto  over  the  line 
of  the  Toronto  and  Niagara  Power  Company,  described 
e'sewhere. 


oi'Mi  .s  i  I'oMrANv  W  i  sr  l\>rNi)ATH>N  01  1\)U  i;k  Ikn  sE, 
Completed  Foi  ndahons  and  Stkkl  Erection. 


THE  CANADIAN  ELECTRICAL  NEWS 


June, 1906 


Toronto  Terminal  Station  of  the  Toronto  &  Niagara  Power  Company 

The  Toronto  &  Niagara  Power  Company  have  con-  high    ashar    underpinning,    brick   walls    pierced  by 

structed  a  60,000-volt  transmission  line  from  Niagara  numerous  windows,  and  stone  trimmings.    The  sta- 

Falls  to  Toronto,  a  description  of  which  will  be  found  tion  is  shown  in  Fig.  i.     It  is  said  to  be  the  largest 

on  another  page.    The  two  terminal  stations,  namely  substation  in  point  of  capacity  in  the  world  and  is  to 

at  Niagara  Falls  and  Toronto,  are  in  size,  equipment  receive  30,000  k.w.  at  about  60,000  volts  from  Niag- 


FiG.  I.— Toronto-Niagara  Terminal  Station,  Davenport  Road,  1  oronto. 


and  general  arrangement,  very  similar  and  conse- 
quently a  description  of  the  Toronto  station,  which 
has  been  practically  completed,  will  suffice. 

The  terminal  or  substation  at  Toronto  is  located  on 
Davenport  Road,  just  outside  the  city  limits.  It  is 
61  X  202  feet,  two  stories  and  basement,  and  is  built 
entirely  of  steel,  brick,  stone,  tile  and  concrete,  with 


ara  Falls.  Two  of  the  four  60,000-volt  circuits  have 
been  completed  and  a  large  part  of  the  transforming 
equipment  for  these  two  circuits  has  been  erected  in  the 
substation.  Each  circuit  is  to  receive  60,000-volt, 
three  phase,  60-cycIe  current  and  to  deliver  io,oco 
electric  h.  p.  with  a  line  loss  of  less  than  10  per  cent. 
At  this  station  the  60,000-volt  current  is  transfor- 
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formed  to  1 2,000-volts,  three-phase,  for  distribution  to 
the  several  lighting  and  railway  stations  about  To- 
ronto. 

Three  transformers  are  provided  for  each  transmis- 
sion circuit  and  each  of  these  transformers  is  rated  to 
step  down  2,000  k.w.  of  electric  energy  from  60,000 
to  12,000  volts.  For  each  transmission  circuit  the 
total  transformer  capacity  at  the  terminal  is  thus  7,200 
k.w.    Though  the  four  60,000  volt  circuits  will  be  con- 


switches  and  12,000  volt  bus  bars.  Fig.  7  shows  the 
60,000  volt  switches  and  Fig.  8  the  12,000  volt 
switches.  On  each  side  of  each  12,000  volt  oil  switch 
and  on  each  side  of  each  60,000  volt  oil  switch,  except 
where  a  60,000  volt  oil  switch  leads  directly  to  a  trans- 
former, there  is  a  disconnecting  switch  in  each  con- 
ductor of  each  three-phase  circuit,  so  that  each  con- 
ducter^from  the  60,000  volt  entry  to  its  transforiner 
includes  three  connecting  switches,  and  each  conductor 


Fig.  3. — Control  Switchboard,  Torontl •\iagara  Terminal  Station. 


Fig.  4. — Conduits  for  Con  ikol  Wires,  Toron  io-\iagara  1  krminai,  Staiton. 


nected  to  only  twelve  of  these  24,000  k.  w.  transform- 
ers at  any  one  time,  provision  has  been  made  at  the 
Toronto  terminal  for  fifteen  units  of  this  capacity,  so 
that  there  will  always  be  one  set  not  in  use.  Each 
group  of  three  transformers  is  connected  in  delta  at 
both  the  60,000  volt  and  the  12,000  volt  windings,  so 
that  each  transformer  has  the  full  line  pressure  at  its 
high  tension  coils. 

The  current  passes  through  a  choke  coil,  current 
transformer,  two  60,000  volt  oil  switches,  60,000  volt 
bus-bars,  a  step-down  transformer,  two  12,000  volt  oil 


from  its  transformer  to  the  12,000  volt  exit  includes 
four  such  switches,  by  which  arrangement  each  60,000 
volt  transmission  circuit  may  be  directly  connected 
with  either  group  of  three  transformers  alone,  or  may 
be  connected  to  two  or  more  groups  of  transformers  in 
parallel. 

The  lightning  arrester  to  which  each  conductor  of  a 
60,000  volt  circuit  is  connected  contains  240  air  gaps 
between  brass  cylinders  and  60  carborundum  rods  in 
series  between  the  conductor  and  the  earth  and  is 
mounted  on  insulators  having  three  petticoats.  The 
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current  transformer,  carried  by  each  of  two  conductors 
in  a  60,000  volt  three  phase  circuit,  is  inches  long 
and  6  inches  in  diameter  in  the  enclosed  part  and  has 
16  inches  between  its  high  voltage  terminals. 

Switches  designed  to  open'a  circuit  carrying  7,200 


Fig.  5 — Sectional  View  Toronto  Terminal  Station. 

k.w.  at  60,000  volts  are  interesting.  The  Electrical 
World  gives  the  following  description  of  them  :  Each 
brick  and  stone  compartment,  in  which  the  two  oil 
cylinders  carrying  the  terminals  of  one  three-phase 
conductor  are  located,  is  4.5  by  3  feet  in  floor  area  and 
7.75  feet  high,  the  fire  brick  partitions  between  the 


compartments  being  8^  inches  thick.  In  front  of 
each  compartment  there  is  an  iron  door  hung  at  the 
top.  Each  compartment  contains  two  cylinders  mount- 
ed vertically  in  a  common  frame,  and  an  end  of  one 
conductor  of  a  three-phase  circuit  enters  the  bottom  of 
each  cylinder.  These  two  cylinders  and  the  frame  that 
carries  them  are  made  of  wood,  save  as  to  four  porce- 
lain insulators  that  unite  the  leg  of  the  frame  with  the 
part  th»at  holds  the  two  cylinders  together.  Heavy 
petroleum  fills  each  of  the  wooden  cylinders,  and 
through  a  small  central  hole  in  its  built-up  cover 
plunges  the  vertical  connecting  rod  that  is  electrically 
connected  by  a  metallic  cross  piece  with  the  corre- 
sponding rod  of  the  twin  cylinder.  From  this  cross 
piece  a  vertical  wooden  rod  rises  through  the  stone  top 
of  each  cell  to  the  motor-driven  operating  mechanism 
above.     Tn  diameter  each  pine  wood  cylinder  measures 


about  10  inches,  and  its  length  is  32  inches.  Each 
pair  of  connecting  rods  for  a  conductor  of  a 
three  phase  circuit,  in  one  of  the  60,000  volt,  300 
amp.  oil  switches,  has  a  break  or  throw  of  33  in.,  so 
that  the  conductor  is  opened  by  a  total  break  of  66  in. 
From  its  oil  switch  each  conductor  of  a  60,000  volt 
circuit  passes  to  a  connecting  switch  by  which  it  is 
joined  to  a  short,  separate  bus-bar,  and  this  short  bus- 
bar may  be  joined  by  other  connecting  switches  either 
to  another  oil  switch  and  then  to  the  regular  60,000 
volt  bus-bars,  or  else  to  another  oil  switch  and  then  to 
the  primary  coils  of  its  transformer.  By  this  combina- 
tion of  switches  with  the  short  and  the  regular  60,000 
volt  bus-bars,  each  conductor  of  a  three  phase  trans- 
mission circuit  may  be  connected,  through  two  oil 
switches  in  series,  with  the  primary  coils  of  its  usual 
group  of  transformers,  or  through  a  series  of  two  oil 
switches  with  the  regular  60,000  volt  bus-bars.  Any 
group  of  three  transformers  may  have  its  primary  coils 
connected  to  the  regular  60,000  volt  bus-bars,  through 
a  series  of  two  oil  switches  and  one  of  the  short  bus- 
bars. The  result  is  that  any  conductor  of  a  60,000 
volt  transmission  circuit  may  be  connected  to  either  of 
the  four  groups  of  transformers,  or  all  the  circuits  and 
transformers  may  operate  in  parallel. 


ICach  of  the  2,400-k.w..  60,000  to  u.ooo-volt  trans- 
formers is  oil-insulated  and  water-cooled,  and  is  located 
in  a  separate  pocket,  of  which  the  walls  are  brick  and 
the  door  steel  (Fig.  12).  The  fifteen  pockets  lor  as 
many  transformers  are  arranged  on  tlie  same  level  in  a 
single  row  and  a  track  for  the  transformers  runs  into 
each  pocket.  Water  pipes  from  these  transformers 
run  to  inlet  and  discharge  points  and  the  pipes  carniing 
oil  connect  with  a  system  of  storage  and  emergency 
tanks,  filters  and  an  air  compressor  and  exhauster.  .Ml 
of  the  oil  piping  is  of  brass. 

The  12,000-volt  leads  from  the  transformers  go  to 
either  of  two  sets  of  three-phase  bus-bars,  by  way  of 
either  of  two  sets  of  oil  switches.  Similar  oil  switches 
connect  with  the  12,000-volt  bus-bars  the  underground 
cables  that  run  to  the  se\  oral  sub-stations  ^bout  Tor- 
onto.  There  are  31  of  these  12,000  volt,  motor-oj>erat- 


FiG.  6— Oil  Switches  and  Bis-Hars,  Tokonto-Nlvgaka  Tkkminal  Station. 
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ed  oil  switches  for  three-phase  circuits,  25  of  which 
are  rated  at  300  amp.  and  the  remaining  six  at  500 
amp.  Each  12,000  volt  oil  switch  is  located  in  three 
brick  and  stone  cells,  similar  to  those  above  described. 
The  break  or  throw  of  each  contact  rod  in  the  oil 
cylinders  is  20  in. 

Both  the  12,000  volt  and  the  60,000  volt  bus-bars 


F"iG.  7 — 60,000  Voi.T  Oil  Svvitchks. 


are  carried  in  cells  of  brick  and  stone  and  in  the  case 
of  the  12,000  volt  bus-b-^rs,  their  cells  adjoin  those  of 
the  corresponding  oil  switches.  The  60,000  volt  bus- 
bars are  located-  some  feet  distant  from  their  switches, 
however,  and  between  the  rows  of  cells  that  contain 
the  two  sets  of  these  bus-bars  there  is  a  i2i/4  i"-  brick 
wall. 

All  of  the  oil  switches  are  controlled  from  operating 


III,.     -       I  J, IK, (  I    \  I  •!.  I    Oil,   S\\  I  I  I  II  ICS. 


boards  located  some  distance  away,  but  on  the  same 
floor.  There  are  two  of  these  operating  boards,  one 
controlling  the  60,000  volt,  and  the  other  the  12,000 
volt  circuits.  Leads  from  these  controlling  boards  to 
the  motors  that  operate  the  oil  switches  are  run 
through  iron  conduit  pipes  laid  in  the  floor.  Resides  the 


controlling  switches  and  dummy  bus-bars,  the  switch- 
boards carry  switch  operating  relays,  po»ver  factor  in- 
dicators, and  wattmeters  and  watt-hour  meters.  A 
motor  generator  in  connection  with  a  storage  battery 
supplies  current  at  125  volts,  for  the  operation  of  the 
motors  of  the  oil  switches,  and  for  lighting  the  sub- 
station. For  the  operation  of  other  motors  about  the 
sub-station,  a  bank  of  three  15  k.w.  transformers  step 
down  the  12,000  volt,  three-phase,  60  cycle  current  to 
1 10-220  volts.  If  the  above  motor-generator  fails  to 
operate,  the  battery  is  automatically  connected  to  the 
lighting  circuits. 

On  the  west  side  of  the  station,  at  an  elevation  of 
about  42  ft.  above  the  ground,  there  are  four  entrance 
hoods  for  the  four  60,000-volt,  three-phase  circuits 
from  Niagara  Falls.  Each  of  these  entrance  hoods 
has  three  compartments,  one  lor  each  conductor  of  its 
circuit,  and  is  built  up  of  concrete  on  a  steel  frame.  A 
terminal  tower  carrying  one  three-phase  circuit  sets 
close  to  each  entrance  hood,  and  before  entering  the 
underside  of  the  hood  each  conductor  is  attached  to  a 
steel  bracket  that  runs  out  from  the  station  wall.  In 
the  interior  of  the  terminal  station,  on  its  east  side,  a 


Fig.  9  — Oil  Tanks  in  Basement. 


clear  space  about  12  feet  ft.  wide,  and  extending  from 
the  first  floor  to  the  roof,  runs  its  entire  length  in  front 
of  the  row  of  fifteen  transformer  pockets.  Over  this 
area  moves  a  traveling  crane  for  handling  the  trans- 
formers, and  a  brick  wall  separates  the  upper  part  of 
the  space  from  the  remainder  of  the  second  storey  of 
the  station.  Over  this  area  in  front  of  the  transformer 
pockets  the  nearly  flat  tile  roof  is  supported  by  I- 
beams,  and  the  remainder  of  the  roof  is  carried  on 
steel  trusses. 

In  addition  to  the  two-storey  space  in  front  of  the 
transformer  pockets,  the  first  floor  is  taken  up  by  these 
pockets,  the  busbar  compartments  and  the  lightning 
arrester  passages,  ;uid  the  second-storey  contains  the 
oil  switches  and  the  controlling  boards,  and  also  the 
upper  parts  of  these  same  passages.  On  passing 
through  the  west  wall  of  the  sub-station,  each  conduct- 
or of  a  60,000  volt  circuit  enters  a  vertical  passage, 
enclosed  by  brick  partitions,  that  lead  to  the  basement. 
In  the  upper  part  of  each  of  these  passages  are  the 
connecting  switches  that  lead  respectively  to  the  light- 
ning arresters  and  to  an  oil  switch.  Just  beneath  these 
connecting  switches  is  the  current  transforilier,  and 
then  comes  the  long  bank  of  lightning  arresters. 

After  the  60,000-volt  conductor  passes  below  the 
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level  of  the  second  floor,  it  tarns  into  a  horizontal 
passage  and  runs  to  a  point  directly  beneath  its  oil 
switch.  Between  the  first  and  second  floor  the  space 
under  the  60,000-volt  oil  switches  is  shut  in  by  brick 
partitions,  and  is  sub-divided  by  other  partitions  into 
separate  passages  for  each  conductor.  Within  this 
same  space  are  the  brick  and  stone  compartments  for 
one  set  of  60,000-volt,  three-phase  bus-bars,  to  which 


Fig.  10 — Disconnecting  Switch. 

the  conductors  from  the  oil  swithes  lead.  These  bus- 
bar compartments  are  built  against  a  13^-in.  brick 
wall,  and  on  the  other  side  of  this  wall  there  is  another 
set  of  60,000  volt  bus-bars  and  another  space  running 
from  the  first  to  the  second  floor,  like  that  just  de- 
scribed. On  either  side  of  the  i3j^-in.  brick  wall 
between  these  two  vertical  spaces  there  are  connecting 
switches  for  each  conductor. 

On  the  second  floor  the  oil  switches  are  in  three 
rows.  Two  of  these  rows  are  made  up  of  the  12,000 
volt  switches  with  the  12,000  volt  bus-bars  in  the 
same  masonry  structures,  and  the  third  row  contains 


Fig.  II — Choke  Coil  for  Lightning  Arkestkr. 

the  60,000  volt  switches  alone.  Across  and  at  one 
end  of  the  second  floor  and  in  view  of  the  oil  switches 
are  the  control  switchboards. 

The  basement  extends  under  only  about  one-half  of 
the  sub-station,  and  this  half  is  divided  into  two  parts 
by  a  brick  wall  parallel  with  the  row  of  transformer 
pockets.  In  that  part  of  the  basement  that  is  nearer 
to  the  transformers  are  located  their  oil  and  water 
pipes,  and  also  the  oil  tanks  (Fig.  9.)  The  other 
part  of  the  basement  contains  the  lower  ends  of  the 
lightning  arresters  for  the  60,000  volt  circuits,  and 


into  this  part  of  the  basement  come  the  12,000  volt 
underground  cables  that  connect  the  terminal  sub- 
station with  the  several  lighting  and  railway  sub- 
stations in  Toronto. 

The  terminal  station  has  been  erected  and  equipped 
under  the  direction  of  Mr.  Robert  C.  Brown,  chief 
electrical  engineer  for  the  Toronto  and  Niagara  Power 
Company,  from  plans  by  Dr.  F.  S.  Pearson,  consulting 
engineer.  New  York,  while  the  electrical  equipment 
was  manufactured  by  the  Canadian  General  Electric 
Company. 


LEGAL. 

A  decision  was  handed  down  by  Judge  Seaman  in  the  United 
States  Circuit  Court  of  Milwaukee,  Wis.  ,a  few  days  ago, the  effects 
of  which  are  of  the  utmost  importance  to  the  entire  electrical 
industry.  The  case  involved  a  suit  of  the  General  Electric 
Company  against  the  National  Electric  Co.npany  in  which  the 
former  charged  that  a  patent  controlling  certain  features  of 
construction  in  an  electric  generator  was  infringed.  This 
feature  refers  to  a  form  of  ventilating  the  armature  which  pre- 
vents an  overheating  of  the  machine,  that  is  essential  to  its 
successful  operation  and  adds  about  thirtj-  per  cent,  to  its  given 
capacity.  This  form  of  ventilation  is  now  in  general  use  by 
manufacturers.     The  decision  of  Judge  Seaman,  which  is  of 


sjreator  importance  because  it  is  a  concurrence  of  a  similar 
opinion  of  Judge  Thompson  of  the  Ohio  Pistrict  Court,  restrains 
the  National  Electric  Company  from  the  further  manufacture  of 
this  ventilating  feature,  and  as  all  other  forms  now  known  to 
the  electric  business  come  within  the  claims  of  this" patent  of  the 
General  Electric  Company,  its  importance  may  be  appreciated. 


The  Winnipeg  Electric  Railway  Company,  who  are  engagod 
in  the  work  of  elecirifying  their  Selkirk  and  Lake  Winnipeg 
branch,  now  have  cars  running  as  far  as  Kildonan. 

The  Canadian  W^estinghouse  Company  have  just  completed  a 
large  order  for  the  N'ancouver  Power  Company,  consisting  of 
a  3,000  h.p.  revolving  field  generator  for  direct  connection  with 
water  wheels,  a  rotary  converter  of  i., 550  h.p.,  eight  air-blast 
transformers  and  the  necessary  switchboards.  This  is  the 
fourth  Westinghouse  generator  installed  by  the  \  ancou\-er 
Power  Company. 
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The  Development  of  the  Ontario  Power  Company* 


The  generating  station  of  the  Ontario  Power  Com- 
pany at  Niargara  Falls  is  situated  at  the  foot  of  the 
cliff  forming  the  right  hand  wall  of  the  gorge.  To  the 
right,  high  above  and  behind  the  power  house,  upon  a 
bluff  overlooking  both  gorge  and  cataract,  stands  the 
distributing  station,  while  away  to  the  left,  around  the 
bend  of  the  river  and  hidden  by  the  trees  of  Goat 
Island,  are  the  walls,  abutments  and  buildings  of  the 
intake  and  headgates  through  which  the  water  from 
the  Niagara  river  is  diverted  for  use  below. 

From  the  head-gates  of  the  company  three  great  steel 
and  concrete  tunnels  or  conduits  beneath  the  surface 
of  the  park,  convey  nearly  12.000  cubic  feet  of  water 


ing  of  spray  and  foam  and  secondarily  by  the  disinteg- 
ration of  cake  ice.  To  avoid  the  latter  the  intake  is 
located  in  the  smooth  but  swift  water  just  above  the 
rapids;  to  exclude  the  former  the  following  features 
have  been  introduced  :  A  long  and  tapering  forebay 
protected  at  its  entrance  by  the  main  intake  terminates 
at  its  narrow,  down-stream  end  in  a  deep  spillway. 
Upon  the  river  side  it  is  enclosed  by  a  submerged 
wall,  while  the  other  side  adjacent  to  the  spillway  is 
occupied  by  the  main  screen  structure  leading  to  the 
inner  bay  and  to  the  portals  and  head-gates  of  the  three 
conduits. 

The  intake,  nearly  600  feet  long,  stretches  across  the 


Plan  ok  Ontario  Power  Company's  Intake  Works. 


per  second  to  the  top  of  the  cliff  above  the  power 
house.  Thence  it  passes  through  22  steel  penstocks 
in  shafts  and  tunnels  down  and  out  though  the  cliff  to 
an  equal  numder  of  horizontal  turbines  in  the  power- 
house below.  From  the  generators  the  electricalcables 
turn  back  through  tunnels  to  the  22  banks  of  switches, 
transformers  and  instruments  of  the  distributing  station 
above  and  to  the  transmission  lines  beyond,  completing 
an  equipment  for  more  than  200,000  H.F 

The  intake  works  have  been  located  and  designed 
with[especial  reference  to  the  ice  difficulties  which  have 
been  the  limiting  factor  in  the  success  of  Niagara 
power.  Cake  ice  in  enormous  quantities  floats  down 
weeks  at  a  time  from  the  Great  Lakes,  and  mush  ice  is 
formed  in  the  turbulent  rapids  primarily  by  the  freez- 

♦Abstracted,  by  permission,  from  a  paper  read  before  the  American  Institute  of 
Electrical  Engineers  by  Mr.  I'  N  Nunn,  Chief  Engineer  of  L,  L  &  P.  N. 
Nunn,  Engineers  of  the  Ontario  Power  Company. 


inletorbay  at  Dufferin  Islandalmost parallel  withthecur- 
rent  in  the  river.  Throughout  its  length  a  concrete  cur- 
tain-wall extends  down  g  feet  into  the  water,  here  15  feet 
deep,  so  that  the  gate  openings  beneath  admit  only 
deep  water,  and  this  at  right  angles  to  the  swift 
exterior  surface  flow  which,  sweeping  the  full  length 
of  the  curtain,  carries  the  floating  ice  to  the  rapids  be- 
yond. At  the  main  screen  this  operation  is  repeated. 
This  structure,  320  feet  long  in  20  feet  of  water,  lies 
across  the  entrance  to  the  inner  bay  and  parallel  with 
the  direction  of  flow  in  the  outer  bay.  Again  a 
curtain,  formed  by  the  front  wall  of  the  enclosing  super- 
structure, admits  to  the  screens  only  deep  water,  here 
also  at  right  angles,  while  it  excludes  ice  with  the 
surface  currents  maintained  through  the  forebay  by  a 
voluminous  spill  of  surplus  water. 

At  the  gate  structure,  where  the  water  is  30  feet  in 
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depth,  the  tapering'  portals  leading  to  the  electrically 
operated  Stoney  head-gates  are  protected  with  wide- 
mesh  screens,  which  are  also  enclosed  and  safeguarded 
by  a  curtain  carried  by  the  front  wall  of  the  gate-house. 
The  bay  in  front  of  the  curtain  communicates  with  the 


in  succession  three  automatically  selective  steps,  each 
excluding  surface  water  and  its  floating  ice,  and  two 
screens,  each  behind  ice-runs  in  heated  buildings 
containing  live  steam  for  emergencies. 

The  main  conduits  are  of  o.  5-in.  riveted  and  reinforced 


Ontario  Power  Company — Exterior  X'iew  of  Gate  Hoi  se. 


river  by  an  ample  ice-run.  Substantial  concrete  build 
ings  shelter  both  head-gates  and  main  screen.  In  each 
case  an  open  canal  between  curtain  and  screen  spills 
into  a  gravity  ice-run  emptying  into  the  river.  Both 
buildings  are  supplied  with  steam  for  heating  and 
thawing  from  a  underground  boiler-plant  situated  in 
the  common  abutment. 

Thus  the  water  before  entering  the  conduits  must  pass 


steel  imbedded  in  concrete,  iS  and  20  ft.  in  diameter, 
6,500-ft.  long,  and  are  buried  within  the  rock  and  soil 
of  the  public  park.  Throug-h  them  the  water  flows  at  a 
velocity  of  approximately  1 5  ft.  per  second.  Just  be- 
neath the  top  of  the  clitT  behind  the  powerhouse,  within 
a  long  underground  chamber,  the  arched  roof  of  which 
supports  the  conduit  above,  <)-ft.  diameter  branches 
pass  from  the  under  side  of  the  conduit  through  g^ate- 


Ontario  Power  Company— Hujd's  Eye  View  Showing  Generating  anh  Histkiiu  ting  Stations  Complete  for  joo,chx<  H.  P. 
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valves  and  become  the  penstocks,  each  supplying  water 
at  10  ft.  per  sec.  to  a  single  turbine.  Each  penstock 
has  two  expansion  joints,  a  massive  thrust  anchorage 
in  the  powerhouse  foundations,  and  an  automatic  relief- 
valve  and  a  stone-catch  discharging  into  the  river. 
The  9  ft.  valves  are  electrically  operated  under  distant 
control  from  the  power  house  below.  The  spillway 
at  the  end  of  the  conduit,  to  prevent  water  hammer 
in  case  of  sudden  loss  of  load,  is  little  more  than  the 
enlarged  and  elevated  end  of  the  main  conduit  ec]uipped 
with  an  enclosed  weir  and  underground  discharge. 

The  generators  are  of  conventional  horizontal- 
shaft  type,  three-phase,  25  cycle,  and  deliverd  12,000 
volts  at  187.5  P^''  "^i"-  The  turbines  are  of  Francis 
or  inward-flow  type,  double,  central-discharge  or 
balanced  twin  turbines  designed  to  deliver  12,000  h.p. 
under  175  ft.  head.  Their  shafts  are  24  in.  maxi- 
mum diameter  and  each  carries  two  78  in.  cast-steel 
runners  of  "  normal  "  reaction.  Housings  are  of  rein- 
forced steel  plate,  16  ft.  in  diameter,  spiral  in  eleva- 


To  reduce  load  upon  the  step-bearing,  the  vertical 
unit  is  usually  of  highest  permissible  speed.  While 
efficiency  at  the  generator  is  favored  by  this  high 
speed:  the  effect  upon  the  turbine  is  diametrically  op- 
posite and  usually  many  times  greater.  This  is  be- 
cause highest  efficiency  and  durability  seem  to  require 
"  normal  "  reaction — a  radial  relative  direction  of 
bucket  entry — and  narrowly  limited  relative  dimen- 
sions.of  runner.  At  such  reaction  peripheral  velocity 
of  runner  (the  components  of  which — diameter  and  ro- 
tation— are  inversely  proportional)  is  fixed  by  head. 
At  such  relative  dimensions  power  is  proportional  to 
square  of  diameter  ;  hence,  inversely  proportional  to 
square  of  rotation.  Increase  of  rotation,  therefore, 
means  disproportionately  great  decrease  of  power  or 
abandonment  of  ideal  reaction  and  relative  dimensions. 
When  carried  to  the  extremes  usual  with  vertical 
units,  it  results  in  inefficiently  high  reaction  and  re- 
duced area  of  discharge,  unfavorably  abrupt  changes 
of  direction  in  buckets,  and  a  wastefully  distorted  and 


Ontario  Powkr  Company — Section  Throlgh  Generating  ano  Distributing  Station. 


tion  and  rectangular  in  plan.  Gates  are  of  the  wicket 
or  paddle  type,  and  the  rotating  guides  forming  them 
are  carried  by  shafts  which  project  through  stuffing 
boxes  to  an  external  controlling  mechanism,  thus  free- 
ing the  casings  from  the  objectionable  interior  gate- 
riggingf  and  leaving  their  approaches  to  the  guides 
symmetrical  and  open.  While  the  velocities  in  hous- 
ings and  draft-tubes  are  high,  corresponding  losses 
are  avoided  by  nicely  modulated  changes  of  both  velo- 
city and  direction  and  by  symmetrical  and  liberal  curves 
free  from  abrupt  angles  or  obstructing  projections. 

Of  the  175  ft.  head,  20  ft.  is  in  the  10  ft.  diameter 
draft-tubes,  because  the  floor  of  the  power-house  has 
been  elevated  26  ft.  above  mean  water  level  to  pro- 
vide for  the  excessive  variations  to  which  the  water  in 
the  gorge  is  subject. 

Although  entirely  feasible  to  use  the  vertical-shaft 
turbine  and  although  restricted  space  at  the  power- 
house requires  greatest  floor  economy,  nevertheless 
horizontal  units  are  employed  on  account  of  their  free- 
dom from  step-bearings,  their  higher  efficiency,  and 
their  greater  accessibility. 


overworked  wheel.  To  such  an  extent  is  this  distor- 
tion carried  to  meet  especial  conditions  that  it  is  rare 
to  find  a  high-head  turbine  possessing  nearly  the,  effi- 
ciency or  durability  possible  if  correctly  proportioned. 
In  the  present  case  the  speed  selected  permits  almost 
sxact  "  normal  "  reaction  and  ideal  proportions  with- 
out sacrifice  at  the  generator. 

In  the  general  arrangement  of  the  works,  symmetry 
and  centralization  of  control  are  predominant  character- 
istics. The  generating  and  distributing  stations  are 
parallel  andOoo  ft.  apart  with  260  ft.  difference  in  eleva- 
tion. On  account  of  limited  space  the  generating  station 
is  but  76  ft.  wide,  though  when  completed  it  will  be 
nearly  1,000  ft.  long.  Down  ihe  center  of  this  building 
side  by  side  in  a  single  row,  stand  the  generating  units 
with  turbines  next  their  source  of  supply.  The  space 
between  them  and  the  rear  wall  is  occupied  by  a 
gallery  upon  which  stands  the  row  of  oil-pressure 
governors,  each  almost  over  the  end  bearing  of  its 
turbine. 

The  distributing  station,  wider  and  shorter  than  the 
power-hpusC;  is  divided  into  three  longitudinal  bays  or 
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five  main  sections.  The  narrow  front  bay  contains  the 
switches,  bus-bars,  etc.,  at  generator  pressure;  the 
wider  rear  bay  contains  those  at  transmission  pressure. 
Between  these  stretches  the  main  middle  bay  divided 
transversely  by  a  three-floor  switch-board-section  into 
two  long  transformer  rooms.  The  projecting  central 
section  provides  space  for  the  operating  offices.  Along 
the  center  of  these  two  rooms  the  transformers  stand 
in  groups  of  three  corresponding  in  position  and 
capacity  to  their  respective  generators.    Thus  similar 


accidents.  On  the  contrary  they  are  laid  quite  regard- 
less of  switchboard,  the  switches  and  instrument  trans- 
formers of  which  are  then  placed  as  required  by  the 
cables. 

Unit  values,  corresponding  to  the  generators  in 
capacity  and  position,  are  maintained  throughout. 
Thus  each  generating  unit  has  its  individual  cables, 
switches  and  switchboard,  section  of  bus-bars,  trans- 
formers, interrupters,  and  high-pressure  switches 
complete  to  the  transmission,  enabling  independent 
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appartus  is  arranged  in  rows  parallel  one  with  another 
and  with  the  generating  units. 

At  the  generating  station  three  inclined  cable-tunnels, 
carrying  clay  ducts,  begin  at  the  rear  wall  beneath  the 
gallery  and  extend  up  through  the  cliff  and,  as  stand- 
ard subway,  on  to  the  distributing  station.  The  main 
cables,  except  as  diverted  by  these  tunnels,  follow  the 
shortest  and  most  direct  routes  from  generators  to 
transformers.  They  do  not  converge  for  the  acommc- 
dation  of  switchboard  at  one  or  more  centers  where 
congestion  prevents  separation  or  adequate  insulation, 
and  in  many  installations  causes  the  most  disastrous 


operation  as  an  isolated  power-plant  or,  through  the 
selector  switches  and  duplicate  sectional  bus-bars,  the 
operation  of  all  units  in  any  combination  of  groups  as 
readily  and  perfectly  as  their  operation  in  parallel.  To 
this  end  a  unit  length  of  distributing  station  of  similar 
relative  position  is  devoted  to  the  circuit  and  apparatus 
corresponding  to  each  generator. 

From  the  above  it  maybe  seen  that  the  arrangement 
is  in  parallel  courses  ;  that  like  apparatus  is  arranged 
in  rows  of  courses  parallel  with  the  long  axis  of  the 
generating  and  distributing  stations  ;  that  the  main 
circuits  and   the    unlike   apparatus    performing  the 
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successive  functions  of  these  circuits  from  22  courses 
transverse  to  the  same,  and  that  the  courses  of  the  two 
directions  form,  as  it  were,  a  rectangular  or  checker- 
board figure  covering  an  area  nearly  1,000  ft.  square. 
The  arrangement  of  these  courses  in  logical  sequence 
provides  the  short  and  direct  route  for  the  main  cables 
previously  mentioned. 

Where  the  cable  tunnels  commence,  the  power-house 
and  gallery  are  widened  toward  the  cliff.  Immediately 
above  the  tunnel  entrance  are  the  main  generator 
switches,  and  on  one  side  the  duplicate  turbine-driven 
exciters  and  their  governors,  and  on  the  other  the 
motor-actuated  main  field  rheostats.  In  front  of  the 
switches  are  a  few  panels  of  switchboard  carrying 
exciter  rheostats  and  switches,  controls  for  actuating 
penstock  valves,  and  the  necessary  circuits  and  ap- 
paratus for  a  limited  local  distribution.     Relief  valves 


interrupters  or  other  protective  apparatus.  Beneath 
both  and  between  their  foundations  are  accommodated 
the  several  systems  of  piping  for  water,  oil  and  drain- 
age and  the  main  cable-ways  to  the  transformers 
above.  Each  transformer  is  fitted  with  a  record-making 
thermometer  giving  the  continuous  history  of  internal 
economy. 

The  switchboard  section  occupying  the  center  of  the 
distributing  station  has  four  floors  of  which  the  base- 
ment serves  as  a  center  for  the  piping  systems  and 
gives  room  for  conduits  and  cableways  for  wiring.  On 
the  main  and  the  mezzanine  or  gallery  floors  are  marble 
slabs  carrying  record-making  and  integrating  instru- 
ments, terminal  boards  with  fuses  for  the  control 
cables,  and  other  adjuncts  of  the  switchboard  above. 
Upon  the  upper  floor  is  the  switchboard  and  control 
chamber,    and    here    instrument-stands  and  control- 
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and  small  drainage-pumps  are  the  only  operating 
machinery  beneath  the  main  floor,  while  upon  it,  in 
addition  to  the  generating  units,  there  are  only  dupli- 
cate electrically  driven  pumps  supplying  the  storage 
tanks  and  transformer  cooling  coils  at  the  distributing 
station.  P'or  air  circulation  and  ventilation  and  to 
avoid  dampness  from  spray  as  well  as  to  insure  cool 
generators  in  hot  weather,  a  cold  air  supply  to  each 
generator  is  provided  from  a  sub-floor  chamber 
communicating  with  external  shafts  and  heated  air 
escapes  through  large  roof  ventilators. 

At  the  distributing  station  the  low-pressure  bay 
contains  upon  the  main  floor  the  12,000  volt  automatic 
oil  circuit-breakers  in  double  column  and,  in  the 
chamber  beneath,  only  the  sectional  duplicate  bus-bars 
and  their  immediaie  connections.  In  the  transformer 
rooms  the  transformers  stand  in  pits  six  feet  below 
main  floor  level,  and  parallel  with  them  adjacent  to  the 
high-pressure  bay  are  corresponding  pits  for  static 


pedestals  supplant  both  the  conventional  marble  slabs 
and  the  later  bench-board.  Each  of  the  22  instrument- 
stands,  which  are  arranged  approximately  in  a 
semicircle  about  a  central  point,  corresponds  to  a 
definite  unit,  carries  nine  indicating  instruments  and 
faces  its  twelve-point  control  pedestal. 

Centralization  of  responsibility  and  authority,  at 
defined  points  within  the  immeniate  personal  care  of  a 
minimum  number  of  chief  operators,  is, next  to  simplic- 
ity of  arrangement,  the  prime  requisite  of  elficiency  of 
organization  and  of  economy  of  operation.  It  is 
frequently  possible  so  to  arrange  small  plants  of  a  few 
units  as  to  centralize  at  a  single  operator,  but  with  a 
plant  of  this  scope  that  result  is  manifestly  impossible. 
Two  alternatives  are  then  open:  the  division  of  the 
plant  into  several  parts,  each  about  its  subccnter  con- 
stituting a  complete  plant  in  itself  and  the  whole 
dependent  upon  successful  cooperation  for  unity  of 
results;  or  classification  and  centralization  of  responsi- 
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bility  according  to  kind.  In  this  case  the  latter  has 
been  adopted,  and  notwithstanding  that  the  number  of 
units  and  aggregate  of  power  involved  have  opposed 
high  merit  in  this  respect,  a  promising  result  has  been 
obtained. 

The  concentration  within  a  single  room  of  all  in- 
struments and  control — the  brain  of  electrical  opera- 
tion— provides  the  operator  in  a  quiet  and  secluded 
place  both  full  information  and  perfect  control  of  every 
electrical  circuit  and  situation  of  the  system  and  en- 
ables him  to  stop,  start,  regulate  or  synchronize  each 
unit;  to  throw  its  output  through  its  transformers  to 
its  transmission  as  if  from  a  complete  isolated  plant  or 
to  throw  it  upon  either  bus-bar  while  supplying  its 
transformers  from  the  same  or  other  bus-bar.  The 
location  of  this  room  high  up  at  the  geometrical  center 
of  the  distributing  station  places  the  operator  at  a 
point  of  vantage  surrounded  by  four  classes  of  ap- 
paratus.   Thus  located  he  may  with  few  steps  survey 


bution  of  main  circuits  and  switches  already  described, 
distant  electrical  measurement  and  control  have  neces- 
sarily been  employed  to  an  unusual  extent.  Pressure 
and  current  transformers,  essential  to  the  many  instru- 
ments and  relays  beyond  those  necessary  at  generating 
station  and  high-pressure  room,  are  mounted  in  the 
bus-bar  chamber.  The  innumerable  and  long  con- 
ductors, necessary  to  extend  over  the  intervening 
distance  from  those  to  the  many  instruments  of  the 
switchboard  and  to  convey  back  the  power  from  relays 
and  control  buttons  to  automatic  switches,  have  been 
gathered  into  substantial  cables  and  laid  in  metal 
conduit. 

The  basement  of  the  central  bay  along  its  low-pres- 
sure side  forms  a  wiring  chamber  supporting  a  railwav 
track  upon  the  main  floor  above.  Through  this  wiring 
chamber  transverse  to  the  general  direction  of  the  main 
cables  and  opening  at  its  center  into  the  control  section, 
these  cables  and  those  for  both  continuous  and  alter- 
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his  entire  field;  look  down  upon  switches,  bus-bars  and 
arresters  of  the  high-tension;  see  at  a  glance  every 
low-pressure  switch;  or  watch  trouble  in  either  trans- 
former-room. 

At  the  generating  station  the  corresponding  vantage- 
point  is  the  gallery,  where  on  one  side  the  operator 
has  the  motor-driven  rheostats  and  a  few  paces 
distant  the  commutators  and  governors  of  the  exciters, 
and  on  the  other  side  in  plain  sight  the  row  of  main 
governors  with  their  adjuncts;  while  from  the  little 
switchboard  before  him  he  has  electrical  control  of 
penstock  gates  and,  when  necessary,  manual  control 
of  turbine  speeds,  exciter  pressure  and  field  charge. 
Moreover,  from  this  position  he  can  see  all  generators 
and  turbines,  and,  by  signal  at  least,  can  direct  his 
assistants;  little,  in  fact,  is  likely  to  call  him  to  the 
main  floor  unless  it  be  an  occasional  refractory  journal 
or  collector  brush. 

In  accomplishing  the  centralization  of  switchboard 
simultaneously  with  the  broad  and  symmetrical  distri- 


nating  current  local  service  are  carried  into  the  base- 
ment beneath  the  control  section  and,  rising  through 
the  recording  floors,  end  at  terminal  boards  below  their 
respective  instruments  and  relays.  Carried  thus  far, 
distant  control  has  been  still  further  applied  by  the  use 
of  motor-driven  rheostats  for  both  generators  and  ex- 
citers, electrically  operated  circuit-breakers  tor  field 
circuits,  and  speed  controllers  for  governors  whereby, 
as  previously  mentioned,  turbines  may  be  started, 
stopped  or  regulated  from  the  control  chamber  as  well 
as  from  the  gallery  at  the  generating  station. 

The  isolation  of  electrical  apparatus  and  conductors 
by  incombustible  walls  or  barriers  against  spread  of  oil 
or  arcs,  for  protection  from  fire  and  from  each  other, 
is  of  importance  proportional  to  the  power  and  invest- 
ment involved.  Some  rather  extreme  measures  here 
taken  for  its  more  complete  application  may  bo  of 
interest.  The  five  sections  or  rooms,  heretofore  men- 
tioned, torming  the  distributing  station,  are  of  concrete- 
and-steel    fireproof  construction,   separated   b\  t'nil- 
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height  masonry  walls  with  intervening  air-spaces.  No 
windows  and  but  few  doorways  (these  latter  protected 
by  fireproof  doors  usually  closed)  penetrate  these  walls. 

The  transformer  pits  already  mentioned,  each  con- 
taining a  bank  of  three  transformers,  are  isolated  and 
extended  to  a  height  of  23  ft.  by  masonry  fire-walls. 
Each  individual  transformer  is  in  a  boiler-iron  casing 
designed  to  withstand  150  lb.  per  sq.  in.  explosive 
pressure.  Each  case  communi- 
cates through  an  8  in.  pipe  from 
its  top  with  a  special  drain  for 
free  vent  in  case  of  accident. 

The  power  from  each  generator 
is  conducted  to  its  switch  through 
three  single-conductor  braided 
cables  carried  by  line  insulators 
and  isolated  by  shelf  barriers  in  a 
subway  beneath  the  floor.  From 
the  switches  the  three  conductors 
pass]  to  a  bell  chamber  where 
between  individual  barriers  they 
are  united  into  two  parallel 
three-conductor  lead-covered  and 
armored  cables  before  entering 
the  tile  ducts  of  the  cable  tunnel. 
Around  the  few  bends  at  man- 
holes each  cable  remains  always 
within  its  compartment,  between 
horizontal  or  vertical  barriers  as 
required.  At  each  point  where 
a  circuit  enters  the  distributing 
station,  a  manhole  maintaining 
the  same  segregation  and  com- 
municating with  the  bus-bar 
chamber  is  provided  for  the 
change  from  three-conductor  to 
single-conductor  cable.  After  en- 
tering the  building  the  cables 
pass  between  vertical  barriers  as 
before  beneath  and  through  the 
floor  to  the  switches  above. 

Bus-bar  structures  are  com- 
posed entirely  of  concrete  with 
mortised  reinforced-concrete 
shelf-barriers  between  bus-bars. 
Connecting  leads  pass  through 
the  wall  forming  the  center  of 
the  structure,  and  thence  in  com- 
partments formed  by  vertical 
barriers  of  the  same  material, 
directly  up  to  the  switches  above. 
Instrument  transformers  are  also 
installed  within  similar  individual 
compartments  and  these  whole 
structures  like  those  of  the 
switches  are  closed  by  fireproof 
doors.    Control  cables  are  laid 

in  metal  conduit  throughout  their  courses  except  in  the 
wiring  chamber  beneath  the  track,  where  they  are  ar- 
ranged upon  metal  shelf-pans  filled  with  dry  sand,  into 
which  connecting  conduits  dip. 

Mr.  O.  B.  Suhr  has  from  the  beginning  been  in 
charge  of  the  engineer  corps,  and  to  him  is  largely  due 
the  harmony  of  design.  Mr.  V.  G.  Converse,  Mr.  C. 
H.  Mitchell  and  Mr.  J.  B.  Bailey  are  chiefs  of  the 
electrical,  mechanical  and  field  departments  respect- 
ively and  Mr.  J.  R.  Harsch  of  the  clerical  work  of  the 
engineers. 


ONTARIO  ASSOCIATION  OF  STATIONARY 
ENGINEERS. 

The  fifteenth  annual  meeting  of  the  Ontario  Asso- 
ciation of  Stationary  Engineers  was  held  in  Hamilton 
last  month.  W.  L.  Outhwaite  and  A.  E.  Edkins,  of 
Toronto,  were  appointed  auditors  for  the  ensuing  year, 
and  the  committee  appointed  on  the  good  of  the  order 
consisted  of  O.  P.  St.  John,   W.  L.  Outhwaite.  A.  E. 
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Hamilton,  and  K. 
on  Legislation  re- 


Edkins,  Toronto  ;  \V.  Stewart, 
Phelps,  Sarnia.  The  Committee 
ported  most  favorably  on  the  bill  which  recently  passed 
the  House  regarding  the  licensing  of  stationary  engi- 
neers. This  was  adopted  and  a  hearty  vote  of  thanks 
tendered  to  the  members  of  the  committee  for  the 
valuable  services  rendered  to  the  association. 

The  following  officers  were  elected  :  .\.  M.  Wickens, 
president  ;  W.  Sweet,  vice-president  ;  \V.  (.1.  Black- 
grove,  Toronto,  registrar  ;  C.  Moseley.  Tor^^'nto. 
treasurer. 
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TRANSMISSION  LINES  FOR  NIAGARA  POWER 


The  line  constructed  by  the  Toronto  &  Niagara 
Power  Company  for  the  purpose  of  transmitting  to 
Toronto  the  electric  energy  generated  by  the  Electrical 
Development  Company  is  75}^  miles  in  length  and  is 
carried  on  steel  towers  along  each  side  of  the  right- 
toot  right  of  way,  spaced  400  feet  apart.  The  towers 
are  constructed  of  galvanized  steel  angles  bolted  to- 
gether with  bracing  similar  to  the  usual  design  of  wind- 
mill towers.  Most  of  the  towers  are  46  feet  high,  with 
a  base  14  feet  x  12  feet.  Lengthwise  of  the  line  each 
tower  has  a  uniform  width  of  14  feet  from  bottom  to 
top,  but  crosswise  the  width  of  12  feet  at  the  bottom 
diminishes,  the  sides  coming  together  at  the  top.  A 
steel  pipe  forms  a  cross-bar,  carrying  four  steel  pins, 
on  which  insulators  are  placed.  The  other  insulators 
are  placed  on  vertical  steel  pipes,  so  that  the  conduc- 
tors of  each  circuit  form  an  equilateral  triangle,  with  a 
horizontal  base  of  6  feet.  The  towers  are  designed  to 
withstand  a  side  strain  of  10,000  pounds  applied  to  the 
top. 

Where  unusual  conditions  exist,  special  towers  have 


The   Toronto-NJiagara   Transmission  Line,  Showing  Angle  Towers  Crossing 
Michigan  Central  Railway  near  Terminal  Station  at  Niagara  Falls 


been  provided.  The  accompanying  illustration  shows 
the  towers  crossing  the  Michigan  Central  Railway  near 
Niagara  Falls.  About  seven  miles  from  Niagara  Falls 
the  line  crosses  the  Welland  canal  on  towers  that 
carry  the  conductors  150  feet  above  the  water,  and  on 
these  high  towers  lightning  rods  are  used.  For  about 
six  miles  the  line  carries  a  galvanized  steel  cable  above 
the  copper  conductors  as  a  lightning  guard  wire.  On 
the  north  shore  of  Lake  Ontario,  near  Bronte,  the  line 
crosses  the  gorge  of  Twelve  Mile  Creek  with  a  span  of 
630  feet  long.  At  63  miles  from  the  Niagara  terminal 
station  is  the  crossing  of  the  Credit  river,  where  the 
span  between  towers  is  766  feet. 

Each  line  of  towers  will  carry  two  groups  of  three 
copper  conductors,  forming  a  three-phase  circuit,  which 
is  designed  to  receive  current  as  60,000  volts  from 
Niagara  Falls  and  to  deliver  12,000  horse  power  in 
Toronto  with  a  loss  of  less  than  ten  per  cent,  in  volt- 
age. The  conductors  are  composed  of  six  strands  of 
No.  6  copper  wire  wound  about  a  hemp  core.  The 
combined  area  of  the  strands  is   k^.ooo  circular  mils. 

The  insulators  are  glazed  brown  porcelain,  about  14 
inches  in  diameter  of  top  umbrella  and  about  14  inches 
high  over  all. 

The  transposition  of  the  conductors  is  carried  out  in 


an  interesting  way.  The  transposition  tower  has  two 
cross  arms  instead  of  one  like  the  standard  towers  and 
carries  two  wires  of  each  circuit  above  the  third.  From 
the  fiftieth  to  the  sixtieth  mile,  approximately,  of  the 
transmission  line,  the  transposition  of  the  conductors 
is  more  frequent  than  elsewhere,  and  there  are  four 
complete  spirals  in  that  section.  Three  division  houses 
are  so  located  along  the  line  as  to  cut  it  into  four  nearly 
equal  sections.  Each  conductor  in  a  division  house  is 
connected  with  a  lightning  arrester  made  for  60,000 
volts  by  the  Canadian  General  Electric  Company.  This 
lightning  arrester  contains  240  air  gaps  between  brass 
cylinders  and  60  carborundum  rods,  all  in  series  from 
the  line  cable  to  the  earth.  A  complete  lightning 
arrester  is  mounted  on  porcelain  lined  insulators  and 
is  25!/^  inches  wide  and  19  feet  long. 

The  towers  for  the  Toronto-Niagara  transmission 
line  were  built  by  the  Canada  Foundry  Company,  of 
Toronto. 

NIAGARA-SYRACUSE  TRANSMISSION  LINE. 

A  transmission  line  modelled  somewhat  after  that  of 
the  Toronto-Niagara  Power  Com- 
pany is  now  under  construction  to 
transmit  electric  current  from  the 
power  house  of  the  Ontario  Power 
Company  on  the  Canadian  side  of 
Niagara  Falls  to  Syracuse,  N.  Y. 
The  length  of  this  line  will  be  160 
miles.  The  western  half  of  the  line 
will  be  carried  upon  steel  towers 
spaced  550  feet  apart.  These  will 
differ  from  the  usual  wind-mill  type 
in  having  three  legs  instead  of  four. 
Each  tower  will  carry  a  top  in- 
sulator and  a  single  cross  arm  with 
the  other  two  insulators,  and  the 
whole  tower  system  is  to  be  in 
duplicate,  each  tower  line  carrying  a 
single  circuit.  From  Rochester  to  Syracuse  A-shaped 
towers  of  wood  will  be  used,  spaced  220  feet  apart. 
There  will  be  about  1,500  steel  towers  and  2,500 
wooden  towers.  The  voltage,  as  with  the  Toronto- 
Niagara  line,  will  be  60,000,  which  is  considered  about 
the  limit  at  present.  The  insulators  will  be  the  largest 
used  in  a  Niagara  transmission.  They  weigh  about 
75  pounds  each  and  have  two  petticoats  and  a  hood, 
the  latter  having  a  diameter  of  about  14  inches. 

The  Niagara  Falls  Electrical  Transmission  Company 
has  recently  been  organized,  with  a  capital  of  $5,000,- 
000.  This  company,  of  which  Mr.  Frederic  Nicholls, 
of  Toronto,  is  president,  will  act  as  the  distributing 
agents  in  New  York  state  for  power  developed  by  the 
plant  of  the  Electrical  Development  Company  of 
Ontario,  on  the  Canadian  side  of  the  river.  It  is 
proposed  to  cross  the  Niagara  gorge  on  a  new  bridge 
to  be  built  about  300  feet  below  the  present  upper  steel 
arch  bridge  and  to  be  wholly  devoted  to  electric 
railway  and  power  cable  services. 

TheCanadian  NiagaraPowerCompany  in  conjunction 
with  the  Niagara  Falls  Power  Company,  transmit 
about  24,000  electric  horse  power  from  Niagara  F'alls 
to  Buffalo.  The  former  company  is  about  to  erect  a 
transmission  line  along  the  Canadian  side  of  the  river 
from  the  l'"alls  to  I'^ort  I'-rie,  where  the  cables  will  cross 
high  over  '.he  river  to  Buffalo. 
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THE  LARGEST  STEEL  PENSTOCK  IN 
THE  WORLD, 

Amongf  the  many  interesting  eng-ineering  features 
connected  with  the  hydraulic  development  at  Niagara 
Falls,  the  gigantic  steel  penstock  of  the  Ontario  Power 
Company  on  the  Canadian  side  of  the  river  occupies 


Penstock  Work  at  Niagara  Falls — Bolting  Plate 
IN  Position. 

an  important  place.  Incidentally,  but  a  fact  of  con- 
siderable interest  in  itself,  this  is  the  largest  steel 
conduit  in  the  world.  It  is  18  feet  in  diameter,  made 
of  ^  "  steel  plate  and  about  6,000  feet  long.  Each 
course  was  formed  of  three  plates  and  all  seams,  both 
longitudinal  and  cross,  were  double  riveted.  At  inter- 
vals of  4  feet  throughout  the  entire  length  of  penstock 
8-inch  deck  beams  were  riveted  on  for  stiffening 
purposes. 

The  tube  starts  at  a  point  opposite "jDufferin  Island 


Penstock  Work  at  Niagara  Falls — No.  i  Pipe  i  rom  Enp 
OF  Land  Wall  at  Head  Block. 

and  inscribes  an  immense  arc  to  a  point  on  the  brow 
of  the  clifT,  some  distance  below  the  Horseshoe  Falls, 
where  it  discharges  into  small  branch  penstocks  lead- 
ing to  the  turbines  in  the  power  house,  located  on  the 
river  bank  far  below. 

The  penstock  was  laid  through  Queen  Victoria  Park 
and  was  built  on  concrete  piers  in  a  trench,  which  was 
filled  in  after  work  was  completed,  so  that  both  tube 
and  piers  were  covered  from  sight,  leaving  no  indica- 
tion above  the  surface  of  the  tremendous  volume  of 
SiVater  rushing  along  just  beneath. 

In  erecting  this  steel  tube  the  contractors.  The 
Jenckes  Machine  Company,  Limited,  of  Sherbrooke, 
Que.,  built  a  temporary  plant  at  the  site,  equipping  it 
with  most  modern  tools,  and  the  plates  were  shipped 
directly  there  from  the  makers  in  Scotland.  Roughly 
speaking,  8,500,000  lbs.  of  steel  plate,  510,000  lbs.  of 
rivets  and  1,110,000  lbs.  of  deck  beams  entered  into 
the  construction,  the  whole  totalling  the  stupendous 
weight  of  10,1  10,000  lbs. 


A  standard  gauge  track  was  laid  from  the  plant 
along  the  full  length  of  the  pipe  line.  A  special  self- 
operating  flat  car,  equipped  with  boiler,  hoisting  engine 
and  derrick,  kept  pace  along  the  track  with  the  pro- 
gress of  the  tube.  To  this  travelling  steam  derrick 
the  plates  were  conveyed  from  the  plant  on  lorries,  and 
by  means  of  the  derrick  they  were  lifted  into  place  to 
be  there  bolted  in  readiness  for  the  rivet  gangs.  All 
riveting  as  well  as  caulking  was  done  with  pneumatic 
tools,  the  air  being  furnished  by  a  1,500  foot  Rand 
duplex  air  compressor  installed  in  the  plant. 

Before  leaving  the  plant  the  plates  were  carefully 
cleaned  by  means  of  a  sand  blast  both  where  seams 
and  deck  beams  would  come,  then  coated  with  linseed 
oil.    After  erection  the  whole  was  thoroughly  cleaned 


Penstock  Work  at  Niagara  Falls— Laving  Drains 
in  Pipe  Trench. 


by  sand  blast  and  given  three  coats  of  paint  both  in- 
side and  out. 

The  contract  for  this  huge  penstock  was  sigfned  in 
August,  1903,  operations  were  commenced  as  soon  as 
temporary  plant  could  be  completed,  continued  through- 
out tlie  winter  in  the  face  of  no  mean  obstacles  offered 
by  cold  and  inclement  weather,  and  was  successfully 
completed  in  the  autumn  of  the  following  year. 

It  was  far  and  away  the  largest  contract  of  the  kind 
ever  undertaken  by  a  Canadian  company  and  the  fact 
that  the  great  work  was  carried  through   without  a 
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Penstock  Work  at  Niagara  Kali„s  -Insipf  of  No.  1 
Pipe  at  Ci  rve  Below  Falls  N'iew. 


hitch  of  any  consequence  reflects  no  little  credit  on  the 
contractors. 

The  Ontario  Power  Company's  concession  is  for 
180,000  h.  p.  and  the  tube  already  in  place  conveys 
sufficient  water  to  develop  tK).ooo  h.  p.,  so  that  for  the 
full  concession  there  would  be  required  three  penstocks 
of  similar  size  to  the  one  already  in  place.  The  head 
works  for  these  two  additional  penstocks  are  already 
in  place  and  the  building  of  the  penstocks  themselves 
is  a  question  merely  of  time. 
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SUCCESSFUL  STUDENTS  IN  ELECTRICAL 
ENGINEEIRNG. 

The  result  of  the  examinations  of  the  School  of  Practical 
Science  in  connection  with  the   University  of  Toronto  were 
announced  just  after  our  May  number  had  gone  to  press. 
Degree  of  B.  A.  Sc. 

The  following  students  cf  the  fourth  year  in  the  Faculty  of 
Applied  Science  have  fulfilled  all  the  requirements  of  the 
University  in  Applied  Electricity  for  the  degree  of  B.A.Sc: 

Honors — H.  S.  Fierheller,  Toronto  ;  W.  E.  Turner,  Saskatoon, 
Sask. 

Passed— W.  G.  Hewson,  Niagara  Falls,  Ont.  ;  R.  W.  Moffatt, 
Bognor,  Ont.;  J.  P.  Watson,  Acacia,  Ont.;  G.  Kribbs,  Hespeler, 
Ont. 

Electrical  and  Mechanical  Engineering. 
The  following  students  in  the  different  years  were  successful 
in  the  Electrical  and  Mechanical  Engineering  course: 


Falls,  Ont.;  T.  Jones,  Brantford,  Ont.;  A.  P.  Linton,  Gait,  Ont.; 
].A.  McPherson,  Bolsover,  Ont.;  W.A.  Maxwell,  Windsor,  Ont.; 
L.  R.  Miller,  Orillia,  Ont.;  D.  G.  Park,  Chatham,  Ont.;  G.  W. 
Paterson,  Helton,  Ont.;  N.  R.  Robertson,  Walkerton,  Ont. 

SECOND  YEAR. 

Honors— F.  G.  Allen,  H.  D.  Bowman,  A.  M.  Carroll,  J.  H. 
Castor,  S.  D.  Evans,  F.  R.  Ewart,  H.  O.  Hill,  C.  H.  Hutton, 
L.  G.  Ireland,  R.  W.  Kay,  D.  F.  Keith,  D.  J.  McGugan,  A.  H. 
Mcintosh,  J.  B.  Minns,  H.  A.  Percy,  F.  E.  Prochnow,  G.  E. 
Quance,  H.  Raine,  A.  C.  Spencer,  J.  L.  Stiver. 

Passed — J.  E.  Anderson,  C.  C.  Bothwell,  G.  A.  Campbell,  C. 
A.  Clendenning,  C.  B.  B.  Connell,  G.  P.  Coulter,  A.  Crawford, 
G.  A.  Dawson,  C.  S.  Grasett,  K.  Hall,  R.  A.  Hare,  E.  W. 
Hyman,  A.  D.  LePan,  J.  A.  D.  McCurdy,  F.  W.  McNeill,  F.  R. 
Macdonald,  S.  A.  Marshall,  H.  V.  Maynard,  J.  D.  Murray,  J.  J. 
O'Sullivan,  J.  F.  Procunier,  A.  B.  Richardson,  C.  W.  B.  Rich- 
ardson, E.  R.  Smithrim,  G.  S.  Stewart,  C.  R.  Thompson,  A.  F. 
Wilson,  M,  H.  Woods,  J.  Young. 

FIRST  year. 

Honors — O.  F.  Adams,  L.  F.  Allan,  S.  E.  Annis,  P.  H.  Buchan, 
J.  H.  Coyne,  J.  Darroch,  S.  S.  Gear,  C.  L.  Gulley,  F.  L.  Havi- 


Mr.  \\'.  K.  Tl'RN(-:r,  Saskatoon,  SasWi 


Mr.  G.  Kriebs,  Hespeler,  Cnt. 


Mr.  J    P.  Watson   Acacia,  Ont. 


Mr.  II.  S.  FiicunKM.KK,  Toronto.  Mk.  R.  W.  Moitait.  lioKn.ir.  Ont.  Mb.  W    O    IIkuson.  Nint,'.ira  Tails.  Ont. 

FOURTH  YEAR  GRADUATES  IN  APPLIED  EI,ECTRICITV,  SCHOOL  OF  PRACTICAL  SCII:NCE,  TORONTO. 


nilKI)  YEAR. 

Honors— W^  L.  Amos,  Guelph,  Ont.;  G.  C.  Armer,  Chesley, 
Ont.;  H.  H.  Bctts,  London,  Ont.;  R.  E.  C.  Chadwick,  Toronto; 
Gejrge  A.  Colhoun,  Alvinston,  Ont.;  N.  P.  F.  De  .th,  Dixie,  Ont. ; 
A.  H.  Hull,  Hamilton;  D.  G.  Mcllwraith,  Gait,  Ont.;  W.  Mac- 
lachlrin,  Toronto;  W.  K.  Sanders,  St.  Thomas,  Ont.;  C.  L.  Vick- 
ery,  Port  Perry,  Ont.;  J.  N.  Wilson,  Shanly,  Ont.;  E.  M.  Wood, 
Sweaburg,  Ont. 

Passed — F.  W.  Baldwin,  Toronto;  F.  Barber,  Toronto;  W.  C. 
Blackwood,  Toronto;  II.  K.  Brandon,  Toronto;  F.  M.  Byam, 
Toronto;  A.C^amoron,  Marmora,  Ont.;  A.W.  Cainpbell,  Toronto; 
C.  S.  Dundas,  Putnam,  Ont.;  .S.  L.  Fear,  Amherstburg,  Ont.;  J- 
Gray,  Port  Credit,  Ont.;  C.B.  Hamilton,  Toronto;  J.C.  Ilartnoy, 
Toronto;  C.  R.  Hillis,  Watford,  O.it.  ;C.  W.  Ilj.Vcwiy,  London 
O.it. ;  R.  11.  Hipkins,  Lindsay,   0,il. ;    W.    C.   Jcpion,  Niagara 


land,  A.  N.  Hunter,  J.  T.  Johnston,  J.  N.  M.  Leslie,  F.  C.  Lewis, 
G.  McLeod,  F.  H.  Moody,  A.  C.  Oxiey,  C.  L.  Pearson,  C.  F. 
Piidlow,  J.  T.  Ransom,  N.  H.  Keesor,  H.  A.  Rickor,  1).  Ross, 
J.  W.  R.  Taylor,  V.  C.Thomas,  B.  Waugh,  F.  D.  Wilson,  K. 
Young. 

Passed  II.  Y.  Armstrong,  II.  C.  Barber,  W.  J.  Beaven, 
R.  E.  Beith,  G.  C.  Bell,  A.  M.  Bit/.cr,  G.  E.  Black,  H.  F.  Bowes, 
G.  II.  Brace,  E.  I.  Brown,  C.  E.  Brown,  N.  A.  Campbell,  G. 
Challen,  C.  W.  Colvin,  W.  II.  Delahaye,  R.  H.  Douglas,  J.  W. 
Hacknor,  R.  H.  Hall,  S.  B.  Her,  W.  C.  Killip,  H.  R.  Lynar, 
J.  F.  McCracken,  J.  H.  McKnight,  J.  E.  Malone,  E.  D.  Monk, 
J.  H.  Morice,  J.  E.  H.  Mowbrey,  S.  Murray,  V.  J.  O'Donnell, 
W.  DeC.  O  Grady,  J.  J.  O  llearn,  M.  Pivnick,  A.  J.  Proctor, 
K.  C.  Robinson,  W.  E.  V.  Sh.iw,  J.  J.  Spence,  G.  E.  .Squire, 
J.  D.  B.  Stalker,  R.  H.  Starr,  D.  S.  Stayncr,  A.  W.  J.  Stewart, 
J.  St.  Lawrence,  J.  I.  Stock,  A.  D.  Sword,  C.  P.  \'an  Norman, 
W.  J.  C.  Webster,  R.  M.  Wedlake,  R.  P.  Weir,  W.  J.  White, 
F.  F.  Wilson,  F.  L.  Yoimg. 
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Generating  Plant  of  the  Canadian-Niagara  Power  Company 


Rights  to  develop  water  power  on  the  Canadian  side 
of  Niagara  Falls  to  the  extent  of  100,000  h.p.  were 
granted  to  the  Canadian  Niagara  Power  Company  in 
1892,  but  it  was  some  years  later  before  construction 
work  was  begun.  This  company  adopted  the  tunnel 
and  wheel  pit  method  of  development  and  decided  on 
10,000  h.p.  units,  whereas  its  allied  company,  the  Ni- 
agara Falls  Power  Company,  were  operating  5,000 
h.p.  units  on  the  American  side.  The  canal  has  been 
built  for  100,000  h.p.,  the  wheel-pit  for  110,000  h.p., 
and  hydraulic  and  electrical  equipment  installed  to  the 
extent  of  50,000  h.p. 

Some  hazardous  and  approximate  soundings  had 
been  taken  in  the  Niagara  River  at  the  canal  entrance, 


the  forebay,  under  the  same  condition,  the  water  will 
approach  the  line  of  submerged  arches,  supporting  the 
forebay  room,  at  only  i  ft.  per  second. 

The  Niagara  river  is,  of  course,  never  frozen  over  at 
the  canal  entrance,  but  after  a  prevailing  east  wind  the 
drift  ice  from  Lake  Erie  and  the  frazil  ice  formed  in 
the  rapids  immediately  above  the  works,  come  down  in 
a  steady  flow  from  50  to  100  feet  wide,  hugging  the 
Canadian  shore,  and  prepared  to  float  into  the  canal 
whenever  a  flow  of  water  creates  a  tendency  or  draft 
in  that  direction. 

The  ice-rack  is  supported  vertically  by  first-class 
masonry  piers,  29  feet  centres,  and  consists  of  a  steel 
footwalk  with  never-slip  plates  and  another  steel  beam 


Canadian  NiAt;ARA  Pow  er  Company    General  \  ie\v  01   Power  Hoi  se,  I'i  Rehas  anp  Canal. 


but  they  gave  assurance  that  the  depth  of  water  adja- 
cent to  shore  was  sufficient  without  extending  opera- 
tions very  far  out  into  the  rapids,  and  a  coft'erdam  was 
built.  A  stone  and  concrete  bridge  55  feet  wide,  com- 
posed of  five  spans  of  50  feet  each,  was  constructed 
across  the  entrance  canal,  to  carry  the  tracks  of  the 
International  Railway  Company  and  to  provide  for  a 
park  drive  and  a  sidewalk.  A  view  of  the  bridge  and 
outer  ice-rack  is  shown  on  the  opposite  page. 

The  canal  walls  were  carried  out  to  the  river  en- 
trance by  50  ft.  curves,  and  from  the  bridge,  westward, 
expand  out  into  a  forebay  570  feet  long.  After  de- 
ducting all  losses  the  net  eff"ective  head  that  this  plant 
is  designed  to  operate  under  is  136  feet  with  all  wheels 
running  and  under  this  head  about  8,870  cubic  feet  per 
sec.  will  be  the  maximum  draft.  This  amount  of 
water  will  pass  through  the  bridge  openings  at  about 
feet  per  second  with  river  at  normal  level,  but  in 


some  8  feet  lower  ;  these  carry  2  inch  rods  spaced  12 
inch  centres,  extending  4';.  feet  below  and  4  feet 
above  meanwater  level,  and  sloping  at  30'  with  the 
tops  down  stream. 

The  water,  after  passing  the  fine  ice  rack,  enters  18 
ft.  openings  in  the  masonry  inlet  walls,  thence  passes 
through  the  cast  iron  penstock  mouth-pieces,  which  are 
elliptical  (iS  ft.  x  i  2  ft.)  at  the  outer. 

The  wheel  pit  is  570  feet  long  and  18  feet  wide.  The 
lining  consists  of  24  inches  of  solid  shale  brick  from 
invert  up  to  rack  deck,  and  12  inches  of  solid  shale 
brick  backed  by  4  inches  of  hollow  brick  thence  to  top, 
is  anchored  to  the  rock  walls  by  anchor  bolts  with 
wedges  and  having  large  plate  washers  embedded  in 
the  brick  work. 

TAII.-RACE  TINNEL. 

The  tail-race  tunnel  is  of  a  section  25  t'eet  high,  with 
a  composite  lining,  the  bottom  and  sides  being  of 
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concrete,  faced  with  4  inches  of  highly  burnt  brick, 
while  in  the  arch  a  brick  ring  with  dry  packing  was 
adhered  to. 

The  tunnel  is  2,200  feet  long,  including  the  head- 
works  at  portal,  which  consists  of  a  square  headwall 
60  feet  wide,  12  feet  thick,  and  55  feet  high,  extending 
to  a  depth  of  35  feet  below  water  level  resting  on  a 
foundation  well  into  the  medina  sandstone  ;  from  this 
headwall  the  tunnel  rises  in  an  ogee  curve  for  some  80 
feet  to  the  tunnel  proper,  and  this  portion  is  lined  with 
2  feet  of  granite,  which  it  was  considered  advisable  to 
use  in  place  of  brick,  owing  to  the  excessive  speed  of 
the  water  when  dropping  to  the  river  level,  it  being 
understood  that  the  invert  of  the  tunnel  at  the  top  of 
the  ogee  curve  is  at  the  low  water  river  level. 

POWER  HOUSE. 

The  power  house  is  a  heavy  steel  framed  building, 
and  when  finally  completed  will  be  600  feet  long,  with 


have  brass  runners  5  feet  in  diameter,  and  cylinder 
gates  controlled  each  by  four  racks  and  pinions.  The 
racks  move  on  opposite  sides  of  the  pinions,  so  that 
one  gate  rises  as  the  mate  to  it  lowers,  the  whole 
movement  for  each  unit  being  controlled  by  a  connect- 
ing rod  from  the  Escher  Wyss  governor  situated  on 
the  power  house  floor. 

The  main  penstocks  each  consist  of  a  lower  cast 
steel  elbow  in  two  sections,  weighing  49  tons,  which 
sits  astride  of  the  pit  and  carries  the  weight  of  the 
penstock  and  the  water  contained  therein;  above  this 
are  five  straight  sections  of  rivetted  pipe  ten  feet  two 
and  a  half  inches  in  diameter,  having  weldless  steel 
flanges,  and  an  expansion  joint  connecting  to  the  cast 
iron  mouthpieces  in  wheelpit  wall  by  a  steel  upper 
elbow.  The  calculated  speed  of  the  water  with  full 
load  on  a  unit  is  about  1 1  feet  per  second. 

Five  units  of  7,500  K.  W.  output  each  makes  the 
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Canadian  Niagara  Power  Co.mi'anv — \'ik\\  ok  .No.  i  Swtchhoard. 


main  entrance  at  the  north  end.  The  main  building  is 
40  feet  high  to  the  eaves,  and  has  crane  girders  31  feet 
above  the  floor.  The  exterior  walls  are  of  Queenston 
grey  limestone,  and  the  interior  lining  consists  of  a 
wainscotting  of  enamelled  brick  up  to  the  window  sills, 
then  a  belt  course  of  green  veined  Vermont  marble  in 
line  with  marble  window  sills.  Above  this  is  buff"  brick. 
The  roof  is  of  steel  and  terra  cotta  tile  only. 

The  forebay  room  is  attached  to  the  east  side  of  the 
power  house  and  has  a  flat  steel  and  concrete 
promenade  roof,  with  asphalt  and  tile  floor. 

Current  is  conveyed  from  the  power  house  by 
conduits,  one  of  which,  2,200  feet  long,  leads  to  a 
.transformer  station  located  outside  the  public  park. 

The  turbines  of  the  Canadian  Niagara  Power  Com- 
pany are  twin  inward  discharge,  Francis  type  of  10,000 
h.  p.,  three  being  built  by  Escher  Wyss  &  Company, 
and  two  by  the  I.  P.  Morris  Company.  They  operate 
at  250  r.p.m.  under  136  feet  net  eflTective  lead,  and 


present  installation,  but  the  plant,  as  previously  stated, 
is  built  for  eleven  such  machines,  the  eleventh  being 
counted  a  spare.  The  7,Si^o  K.  \V.  generators,  which 
were  furnished  by  the  General  Electric  Company,  are 
about  18  feet  in  diameter,  with  internal  revolving  fields, 
and  deliver  three-phase  25-cycle  current  at  ir.ooo 
volts. 

The  exciter  turbines  were  supplied  by  the  Jenckes 
Machine  Company  and  the  exciter  generators  bv  the 
Westinghouse  Electric  and  Manufacturing  Company. 
The  Canadian  General  Company  were  the  contractors 
for  the  transformers  and  the  Canada  Foundrj-  Company 
for  the  various  lift  gates,  etc. 

For  supplying  the  various  water-driven  machines  in 
the  chambers,  an  independent  water  system  has  been 
installed,  which  consists  of  a  ^h-inch  rivetted  main 
with  weldless  flanges,  along  the  rack  deck,  fed  from 
the  canal  by  two  30-inch  and  five  :?4-inch  vertical 
pipes. 
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THE   SWITCHBOARD  EQUIPMENT. 

With  the  increase  in  size  of  generating  units,  as 
well  as  their  number,  installed  in  a  power  station,  the 
problem  of  positive  and  rapid  control  of  switching 
devices  became  more  complicated  and  at  the  same  time 
more  necessary  of  solution.  It  was  no  longer  possible 
to  build  switches  for  manual  control  and  the  air  break 
types  had  to  give  way  to  those  in  which  the  arc  was 


plant.  To  overcome  these  possible  difficulties  and  to 
render  switching  devices  more  positive  of  action  as 
well  as  to  make  them  easier  of  manipulation,  the 
multiple,  auxiliary  control,  interlocking  switchboard 
installed  in  the  station  of  the  Canadian  Niagara  Power 
Company  is  a  fine  example  of  the  best  switchboard 
practice. 

This  main  switchboard  is  shown  in  the  photographic 


Canadian  Niagara  Power  Company — Low  Tension  Switchboard. 


disrupted  in  oil.  Moreover,  with  a  greater  number  of 
generators,  a  corresponding  increase  in  the  number  of 
switching  devices  and  switchboard  panels  resulted, 
with  the  consequent  danger  of  errors  in  switching.  As 
is  usually  the  case,  many  machines  are  running  in 
multiple  and  the  amount  of  power  transmitted  becomes 
very  large,  so  that  an  error  in  switching  is  liable  to 
damage  much  apparatus,  besides  shutting  down  the 


reproduction  herewith.  It  stands  upon  the  top  of  the 
vault  in  the  generating  room  facing  and  controlling 
five  10,000  H.P.  12,000  volt  3-phase,  25  cycle  generat- 
ors. Each  switchboard  panel  is  of  black  dull  finished 
slate  in  two  parts.  From  left  to  right  there  are  five 
integrating  wattmeter  panels  with  two  integrating 
polyphase  wattmeters  to  eacii  panel,  an  inter-connect- 
ing  panel,  ten  feeder  panels,  three  generator  panels,  an 
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interconnecting  panel,  two  generator  panels,  ten  feeder 
panels,  an  Interconnecting  panel  and  five  integrating 
wattmeter  panels.  The  wattmeters  measure  the  input 
into  each  feeder. 

Each  feeder  and  each  generator  panel  connects  with 
two  type  H  automatic  oil  switches.  These  switches 
are  motor  controlled,  the  motors  deriving  their  energy 
from  the  125  volt  direct  current  exciter  circuit,  selector 
switches  being  connected  in  between  the  bus-bars  and 
the  oil  switches. 

There  are  four  sets  ot  bus-bars,  ten  feeders  being 
connected  to  buses  Nos.  i  and  2  and  ten  connected  to 
busses  Nos.  3  and  4.  Of  the  five  generators, 
three  are  connected  to  buses  Nos.  i  or  2  and  two  are 
connected  to  busses  Nos.  3  or  4. 

For  the  control  of  feeders  and  generator  oil  switches, 
two  sets  of  dummy  buses  are  run  on  the  board,  each 
bus  having  one  Niagara  type  interlocking  pilot  switch. 
Each  dummy  bus  on  each  panel  has  a  synchronizing 
plug  and  socket  connection.  No  pilot  switch  can  be 
thrown  unless  the  synchronizing  plug  has  been  inserted 
in  the  socket  provided.    A  red  and  a  green  light  are 
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provided  on  each  dummy  bus  and  for  pilot  switch  on 
all  panels.  The  red  light  burns  when  switch  cannot 
be  closed,  whilst  the  green  light  will  show  when  the 
reverse  operation  can  be  carried  out. 

Indicating  wattmeters  and  ammeters  are  provided 
for  each  panel.  In  addition  the  generator  panels  have 
the  usual  voltmeters  and  rheostat  handles.  The 
rheostats  in  this  case  are  motor  controlled,  placed  in  a 
vault  beneath  the  floor  line  of  the  station.  Each  feeder 
and  generator  panel  is  further  equipped  with  an 
overload  relay  as  a  further  protection.  No  potentials 
of  over  125  volts  are  carried  on  the  main  board  shown. 
Beneath  the  main  board  is  the  vault  or  space  provided 


wherein  are  grouped  the  sets  of  automatic  oil  switches, 
erected  in  a  double  row  and  separated  from  one  another 
by  suitable  fireproof  dividing  walls. 

A  double  set  of  exciter  circuit  bus-bars  are  provided, 
the  generator  panels  having  double  throw  single  pole 
switches  to  utilize  this  duplicate  arrangement.  In 
addition  an  emergency  board  is  utilized  for  the  purpose 
of  opening  the  field  circuits  of  all  generators  running 
in  multiple  on  any  one  bus.  This  operation  is  accomp- 
lished by  the  pressing  of  a  button  and  is  only  made  use 
of  should  the  oil  switch  circuit  breakers  fail  to  operate 
for  any  reason. 

In  a  separate  building  removed  from  the  power 
station  are  installed  the  step  up  transformers.  The 
present  installation  comprises  twelve  transformers  of 
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four  banks  of  three  each.  They  are  each  of  1J50  k.w. 
capacity,  oil  insulated  and  water  cooled.  The  priirar}" 
and  secondary  windings  are  interchangeable,  each 
winding  consisting  of  five  11,000  volt  coils  and  so 
arranged  that  11,000,  22,000,  33,000,  37,000  or 
57,000  volts  can  be  obtained  from  the  secondary  side 
by  a  suitable  change  in  the  arrangement  of  coil 
connections,  star  to  delta  or  vice-versa. 

The  I  1 .000  volt  panels  of  the  transformer  switch- 
board shown  in  the  illustration  have  for  each  panel, 
an  ammeter  in  each  leg,  a  non-automatic  oil  switch, 
selector  switches  and  a  double  set  of  bus-bars  over- 
head. The  high  tension  panels  have  a  double  set  of 
bus-bars  overhead  with  selector  switches  and  form  H 
non-automatic  oil  switches  for  remote  control.  The 
motors  operating  the  switches  derive  their  current 
from  the  125  volt  exciter  cir<juits. 


MONTREAL  STREET  RAILWAY  POWER 
HOUSE. 

An  important  order  lias  just  been  placed  for  the  new 
power  house  of  the  Montreal  Street  Railway  which  is 
now  in  course  of  erection  at  Hochelaga,  with  Babcock 
&  Wilcox,  Limited,  of  Montreal,  for  ten  of  their  well 
known  water  tube  boilers,  aggregating  over  5.000 
horse  power,  and  equipped  with  their  patent  super- 
he.iters  and  chain  grate  stokers.  This  will  be  one  of 
the  most  important  power  plants  in  Canada. 
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IMPROVED  ENGINES. 

The  accompanying  illustration  is  of  one  of  two  ver- 
tical engines  built  by  the  Goldie  &  McCulloch  Com- 
pany, Limited,  Gait,  Ont.,  for  the  Dominion  Iron  & 
Steel  Company  for  their  power  house  at  Sydney,  N.S. 
The  valve  motion  ot  these  engines  is  of  the  Corliss 
type  similar  in  construction  to  the  standard  for  hori- 
zontal engines  made  by  this  company,  with  steam  act- 
uated dash  pots.  This  style  of  dash  pot  enables  the 
engmes  to  be  run  at  a  higher  rate  of  speed  than  is 
usual  with  this  type  ot  engine.  Both  high  and  low 
pressure  cylinders  are  fitted  with  separate  eccentrics 
for  actuating  the  steam  and  exhaust  valves,  and  the 
cut-off  of  both  cylinders  is  under  the  control  of  the 
governor.  This  latter  feature  is  essential  to  the  pro- 
per regulation  and  economy  ot  engines  operating  on  a 
greatly  varying  load  and  is  especially  desirable  in  a 
case  where  direct  driven  alternating  current  genera- 
tors are  to  be  run  in  parallel.  If  the  low  pressure  cy- 
linder is  not  so  controlled  but  has  a  fixed  cut-off,  the 
division  of  load  between  the  two  cylinders  will  vary 
with  every  change  of  load  ;  the  high  pressure  cylinder 
carrying  the  greater  proportion  ot  the  total  at  light 
loads,  and  vice  versa.  As  above  stated,  the  closing  ot 
the  admission  valves  is  accomplished  by  steam  pres- 
sure. When  the  valve  is  opened  an  extension  ot  the 
dash  pot  spindle  is  pushed  into  a  small  steam  cylinder 
against  pressure  and  when  released  the  valve  is  closed 
rapidly,  giving  a  sharp  cut  off.  The  necessary  cushion 
is  effected  by  an  air  cylinder  placed  at  the  opposite  end 
of  the  dash  pot  spindle.  The  top  of  this  air  cylinder 
is  adjustable  so  that  the  latch  plate  arm  on  the  valve 
spindle  can  be  made  to  come  to  rest  at  its  proper 
place.  The  steam  and  exhaust  valves  are  double 
ported.  The  valve  seats  are  lapped  out  and  the  valves 
ground  to  gauge.  The  edges  of  the  cylinder  ports  are 
planed  in  a  special  planer.  The  oiling  is  effected  from 
a  central  reservoir  with  pipes  leading  to  the  various 
places  to  be  oiled. 

The  diameter  of  the   high  pressure  cylinder  is  21 


inches  ;  the  low  pressure  cylinder  42  inches  and  the 
stroke  30  inches.  The  speed  is  150  revolutions  per 
minute.  The  main  bearings,  which  are  fitted  with  re- 
moveable  shells,  are  14  inches  diameter  and  28  inches 
long.  The  crank  pins  are  6-3/4  inches  diameter  by 
8-1/4  inches  long.  The  fly  wheel  is  12  ft.  diameter 
and  weighs  32,000  pounds.  The  total  height  of  this 
engine  above  the  floor  line  is   ig  feet.    The  governor 


Fig.  2. — Valvk  Gear — H.P.  Cylindkr. 


is  of  the  "  Rites  "  inertia  type  and  is  especially  adapt- 
ed for  the  parallel  running  of  alternators  and  for  other 
places  where  extremely  close  regulation  and  quick 
action  are  necessary. 

The  engines  are  direct  connected  to  sixty  cycle  al- 
ternating current  generators  of  600  K.W.  capacity. 


Fig.  I. — Pair  oi-  Vkrtk  ai,  E.\t;iNKS  Hi  ii.r  nv  riU';  Goi.nnc  &  MtCi  llocii  Companv. 
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Mr.  Nikola    Tesla   has  long 
High  Frequencies      been  noted  for  his  original  in- 
vestigations conducted  in  the 
field  of  high   frequency  experiments,  and  on  the 
first  occasion  of  his  statement  of  its  being  pos- 
sible for  a  person  to  receive  a  high-voltage,  high- 
frequency  discharge  without  sensation,  the  scien- 
tific world  expressed  great  doubt  of  such  a  thing 
being  possible.     Very  recently,  however,  a  lec- 
ture was  given  in  the  city  of  Chicago  bv  Profes- 
sor W.  I.  Clarke,  of  Mount  Vernon,  New  York, 
covering   experiments    with   high  frequencj-  cur- 
rents, and  the  demonstration  made  was  certainlv 
remarkable  in  character,  and  proved  most  con- 
clusively that  Mr.  Tesla' s  contentions   were  real 
facts.    Electric  currents,  either  alternating  or  di- 
rect, of  a  pressure  of  no  volts,  have  been  demon- 
strated in  manv  cases  as  practicallv  harmless,  no 
serious  results  being  on  record  except  in  instances 
where  the  person  shocked  sulTered  from  a  weak 
heart.    Pressures  of   five  hundred  volts  and  up- 
wards are  considered   fatal,    however,  and  it  is 
rarely  that  a  shock  is  received,  with  good  con- 
tact, that  more  or  less  serious  results  do  not  fol- 
low.   Of  course,  the  higher  the  voltage  the  more 
certain  are  the  chances  of  a  fatal  shock,  provid- 
ed the  frequency  is  within  the  limits  used  in  com- 
mercial work.    While  it  lias  been  shown  that  a 
current  of    one-quarter    of    an   am|K'rc  flowing 
through  the  body  is  sufficient  to  cause  death,  still 
with  the  high  frequency  ajijjaratus  empioved  bv 
^Ir.  Tesla  and  Professor  Clarke,  a  current  as  high 
as  one-half  an  ampere   has  been  passed  through 
the  body  without  anv  sensation  being  felt  what- 
ever.   In  connection  with  these  exjxriments,  an 
extremely  higli  voltage  has  been  used.    In  most 
of  tlie  demonstrations,  two  men  were  connected 
ill  series  across  the  terminals  of  the  machine  sup- 
plying the  current,  and  lietween   their  disengaged 
hands   various    articles,    such    as  incandescent 
lamp.s,  Moore  tubes,  et  cetera,  were  placed,  such 
articles  requiring  a  current  of  one-half  amijere  for 
their  illumination.    These  lamps  and  tul>es  were 
lit  to  their  full  brilliancy.    Another  exiKriuient 
was  made  in  which  a  small  piece  of  iron  wire  was 
held  in  place  of  the  lamp,  and  this  wire  was  melt- 
ed and  broken   by  the  current  which  was  flowing 
througli  it.    All  these  ex]>eriinents  go  to  prove 
most    remarkable    characteristics    in  connection 
with  high  frequency  current.    While  it  is  doubtful 
if  such  frequencies  will  ever  be  used  in  commer- 
cial work,  still  the  fact  that  they  are  harmless  to 
the  liuiuan  bodj-  gives  them  at  once  an  import- 
ant standing  among  the  many  remarkable  phe- 
nomena observed  in  the  science  of  electricity. 


The  Metric  System  agitation. 
The  Metric  System,  having  reached  the  American 
Institute  of  Electrical  Engin- 
eers some  time  ago,  has  been  taken  up  and  re- 
ported upon  in  definite  form,  the  matter  having 
been  referred  to  the  membership  for  a  vote  as  to 
whether  or  not  Government  legislation  should  Ix? 
asked  to  make  the  INIetric  Svslem  compulsorv. 
There  were  one  thousand,  six  hundred  and  thirtv- 
fivc  votes  cast,  out  of  which  one  thousand,  four 
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hundred  and  seventy-four,    or   over   ninety  per 
cent,  were  in  favor  of  the  Metric  System.  This 
goes  to  show  most  undoubtedly  that  there  is  an 
overwhelmingly  large  sentiment  among  electrical 
engineers  in  favor  of  a  decimal  system  of  some 
sort,  and  we  presume  that  the  vote  was  taken  on 
the  JVIetric  System  because  at  the  present  time  no 
satisfactory  substitute  has  been  presented.    It  is 
a  noteworthy  fact  that  among  scientists  in  the 
United  States  and  Canada,  the  Metric  System  of 
weights  and  measures  has  been  in  use,  and  in 
practical  use,  for  many  years,  and  that  when  doc- 
uments have  been  prepared  for  the  public  by  these 
men,  they  have  merely   substituted  the  Knglish 
system  of  measures  for  the  particular  occasion. 
All  the  original  calculations,  however,  are  carried 
out  in  the  Metric  System.     Of  course,  a  very 
strong  objection    to   the  Metric    System  comes 
from  the  manufacturers,  who  have  built  various 
articles  to  standards  based  upon  the  English  sys- 
tem, and  these  manufacturers  very  justly  protest 
against  the    adoption  of    a  system  which  will 
throw  thousands  of  their  standards  out.  These 
concerns,  however,  are  quite  willing  to  admit  the 
material    advantages    which  would  be  obtained 
from  a  decimal  system  of  any  kind,  and  they  ap- 
prove of  the  Metric  System  solely  because  it  has 
been  developed  upon  a  common-sense  basis.    If  a 
system  could  be  adopted  taking  our  inch  as  the 
standard  of  length,  our  pound  as  the  standard  of 
weight,  and  our  gallon  as  the  standard  of  meas- 
ure or  capacity,  such  a  system  would  not  inter- 
fere with  the  standards  now  in  vogue  in  Canada, 
the  United  States,  and  Great  Britain,    but  the 
argument  brought  forward  by  the  advocates  of 
the  Metric  System  is  that  such  system  has  been 
adopted  in  many  countries,  and  the  disadvantages 
of  the  adoption  of  such  a  system  in  the  Knglish- 
speaking  countries  would  be  more  than  offset  by 
the  advantages  obtained  through  the  fact  that  the 
Metric  System  has  already  reached  the  plane  of 
an  international  standard.    Whatever   the  out- 
come of  the  present  agitation  will  be,  we  are  de- 
cidedly of  the  opinion  that  a  decimal  system  of 
some  natxire  will  be  adopted,  and  whether  it  will 
be  the  Metric  System  or  a  system  developed  from 
our  own  existing  standards  we  are  sure  that  de- 
cidedly beneficial  results  will  be  experienced. 


In  various  parts  of  the  Unit- 
Combined  Power  and  ji         j.  1  „i  . 
Telephone  Lir^es.            States,      the  telephone 

companies  and  the  electric 
light  and  power  couipauies  have  come  to  agree- 
ments which  have  enabled  tliem  to  utilize,  in  out- 
lying districts,  the  same  pole  lines  for  supporting 
Ijoth  electric  light  and  telephone  conductors.  This 
brings  forward  a  question  of  considerable  inter- 
est, namely,  wliich  lines  should  be  placed  at  the 
top  of  the  ])ok',  and  which  should  be  placed  below 
the  otlier.  The  construction  a(loi)ted  at  various 
points  in  the  States  cannot  be  taken  as  a  stand- 
ard for  similar  work  to  be  carried  out  in  the  fu- 
ture, inasmuch  as  the  control  of  ])lacing  the  wires 
has  been  in  the  hands  of  either  one  company  or 
the  other,  and  this  company  has  decided  a])on 
the  position  of  its  own   conductors  to  suit  its 


own  convenience,  and  without  much  consideration 
of  the  rights  of  the  other  party.  In  Canada,  it 
is  very  seldom  that'  a  combination  of  power  and 
telephone  wires  is  seen  upon  one  pole,  it  being 
the  policy  of  the  Bell  Company  to  religiously 
avoid  such  construction  in  every  possible  case. 
The  Bell  Company  also  makes  a  practice  of  in- 
sisting that  its  wires  be  strung  above  all  jther 
conductors,  and  so  far  as  its  own  experience  is 
concerned,  such  policy  has  proved  to  be  very  sat- 
isfactory. From  a  purely  engineering  stand- 
point, the  heavy  wires  should  be  strung  at  the 
top  of  the  pole,  in  the  building  of  a  combination 
line,  and  the  lighter  wires  should  be  strimg  be- 
neath. The  larger  the  wire,  the  less  surface  it 
presents  to  the  action  of  the  wind,  compared  to 
its  cross-sectional  area,  and  this  certainly  re- 
duces the  chances  of  breakage  from  this  source. 
Sleet  will  form  to  the  same  thickness  on  wires  of 
practically  any  diameter,  and  therefore  the  larger 
tTie  cross-sectional  area  the  less  is  the  chance  of 
a  breakage  occurring.  It  is  on  the  telephone 
wires  that  most  work  has  to  be  done,  and  if  such 
wires  are  located  on  the  tops  of  poles,  it  necessi- 
tates the  lineman  passing  through  the  higher 
voltage  power  wires  in  order  to  reach  the  tele- 
phone circuits.  On  the  other  hand,  the  power 
wires  require  but  little  attention,  and  even  in  the 
event  of  the  necessity  for  such  work,  the  passage 
of  a  lineman  through  the  telephone  conductors 
can  hardly  be  considered  as  a  hazardous  proced- 
ure. All  these  points,  namely,  the  lower  risk  of 
breakdown,  and  the  less  personal  danger,  go  to 
show  that  the  proper  place  for  the  light  and  pow- 
er wires  is  on  the  top  of  the  pole,  that  is,  admit- 
ting, of  course,  that  a  combination  pole  line  is 
a  desirable  thing.  vSo  far  as  it  is  possible,  it  is 
certainly  good  practice  to  avoid  such  construc- 
tion, but  where  it  is  not  possible,  then  the  com- 
l)ination  of  the  two  systems  may  be  made,  and  if 
properly  carried  out,  should  not  result  in  trouble. 
As  before  stated,  the  construction  is  now  being 
used  to  a  considerable  extent  in  various  locali- 
ties, but  the  concern  which  owns  the  poles,  or 
has  the  title  to  the  right  of  way,  seems  to  in- 
variably say  that  its  lines  shall  go  on  top,  and 
if  the  other  party  wishes  to  use  the  same  poles, 
he  may  place  his  wires  as  best  he  can,  after  pay- 
ing for  the  privilege. 


INTERNATIONAL  ASSOCIATION  OF 
MUNICIPAL  ELECTRICIANS. 

The  eleventh  annual  convention  of  the  above  Asso- 
ciation will  be  held  at  New  Haven,  Conn.,  August  15, 
16  and  17,  1906.  At  this  meeting  the  following  papers 
will  be  presented  and  discussed: 

"History  of  the  Fire  Alarm  and  Police  Telegraph." 
"Details  of  Certain  Auxiliaries  to  Fire  Apparatus." 
"Advisability  of  Protecting  Municipal  Electricians  by 
the  Civil  Service  Laws."  "Comparison  of  Under- 
ground and  Overhead  Wiring,  and  of  the  Relative 
Values  of  Single,  Rubber  Covered  Wire  and  Lead 
Encased  Cable  for  Underground  Construction." 
"Conditions  Surrounding  the  Inspection  of  Wires  in 
the  Southwest."  In  addition  to  the  above  papers  the 
Question  Box  will  be  a  feature  at  this  meeting. 
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MR.  J.  A.  BURNETT. 

Mr.  J.  A.  Burnett  has  received  the  appointment  of 
superintendent  and  electrical  engineer  of  the  Montreal 
&  Southern  Counties  Railroad.  This  road  is  intended 
to  connect  the  city  of  Montreal  with  the  south  shore  of 
the  province  and  will  connect  with  St.  Lambert  and 
Longueuil,  also  Chambly.     Running  rights  have  been 


Mr.  J.  A.  Burnett, 

Superintendent  Montreal  and  Southern  Counties'  Railway. 


secured  Irom  the  Grand  Trunk  Railway  over  the 
Victoria  Jubilee  Bridge. 

Mr.  Burnett  has  been  for  some  years  with  the 
Montreal  Light,  Heat  &  Power  Company  as  construc- 
tion engineer  and  has  had  a  wide  range  of  work.  He 
has  contributed  interesting  articles  at  different  times 
to  the  columns  of  the  Electrical  News  and  is  an 
associate  member  of  the  Canadian  Society  of  Civil 
Engineers  and  an  associate  member  of  the  American 
Institute  of  Electrical  Engineers,  and  occupies  a  well 
defined  position  in  Montreal  electrical  circles. 

MR.  A.  L.  MUDGE. 

Mr.  A.  L.  Mudge,  who  has  been  appointed  Estimat- 
ing   Engineer    of   Allis-Chalmers-Bullock,  Limited, 


Mr.  a.  L.  Ml'dge. 


Montreal,  is  one  more  Canadian  who,  after  experience 
in  the  great  industrial  establishments  of  the  United 
States,  has  returned  to  take  a  responsible  position  at 


home.  After  graduating  from  McGill  University  in 
mechanical  engineering  in  1894,  and  in  electrical 
engineering  in  1895,  spent  one  and  one-half  years 
with  the  Canadian  General  Electric  Company,  Peter- 
borough, and  afterwards  some  time  with  the  Royal 
electric  Company,  Montreal.  From  1899  to  1901  he 
was  electrical  engineer  for  the  Grand  Trunk  Railway 
System  from  Portland  to  Detroit.  From  Montreal  be 
went  to  Pittfield,  Mass.,  to  take  charge  of  construction 
work  for  the  Stanley  Electric  Manufacturing  Company. 
During  the  past  two  years  he  has  been  with  the  Allis- 
Chalmers  Company,  partly  in  the  Bullock  Electric 
Works,  Cincinnati,  and  latterly  in  the  head  office, 
Milwaukee. 


THE  LATE  MR.  B.  W.  CHIPMAN. 

We  present  herewith  a  portrait  ot  the  late  Mr.  B.W. 
Chipman,  Secretary  of  .\griculture  and  President  of 
the  Nova  Scotia  Telephone  Company,  to  whose  death 
reference  was  made  in  the  May  number.  Mr.  Chipman 
was  in  his  71st  year.     He  was  born  near  Middleton, 


The  Late  Mr.  H.  \\ .  Chipm.w, 

President  Nova  Scotia  TclrT»hoiic  C-ompany. 


N.  S. ,  and  began  business  life  by  establishing  a  hard- 
ware store  in  the  town.  He  was  on  the  original  hoard 
of  directors  of  the  Nova  Scotia  Telephone  Company, 
and  in  conjunction  with  Messrs.  C.  E.  Fraser  and  B. 
F.  Pearson,  was  intrumental  in  establishing  the  enter- 
prise. The  company  was  organized  in  1SS7.  with 
Dr.  W.C.Delaney  as  its  first  president  and  a  capital  of 
$60,000.  The  venture  was  a  success,  its  operations 
were  soon  extended,  and  to-day  it  has  a  capital  of 
$650,000.  On  the  death  of  Dr.  Delaney,  the  late  Mr. 
Chipman  became  president  and  under  his  direction  the 
company  made  wonderful  strides.  He  was  appointed 
Secretary  of  Agriculture  on  the  death  of  Prof,  Lawson. 
Mr.  Chipman  leaves  three  sons  and  two  daughters. 
Mrs.  Chipman  having  predeceased  him  some  years  ago. 


by-law  to  ratify  an  agreement  between  the  Town  Council  of 
IngersoU,  Ont. ,  and  the  Independent  Telephone  Company 
received  its  second  rciding  on  June  4th. 

A  meeting:  ot"  the  directors  of  the  Mexican  Light,  Heat  A 
Power  Company  was  held  in  Montreal  early  this  month,  at  which 
a  very  satisfactory  report  of  the  company's  business  was  sub- 
mitted. There  are  now  15,000  horse  power  in  use  and  an  addition- 
al 5,000  unit  have  just  been  completed.  Mr.  James  Ross  was  re 
elected  as  president. 
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i    QUESTIONS  AND  ANSWERS  1 

o  o 

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOGO 

GENERAL  RULES  TO  BE  OBSERVED  BY  CORRESPONDENTS: 

1.  All  enquiries  will  be  answered  in  the  order  received,  unless  special  circum- 

staces  warrant  other  action. 

2.  Questions  to  be  answered  in  any  specified  issue  should  be  in  our  hands  by 

the  dose  of"  the  month  preceding  publication. 

3.  Questions  should  be  confined  tn  subjects  of  greneral  interest.    Those  pertain- 

ing to  the  relative  value  ot  different  makes  of  apparatus,  or  which  for  in- 
telligent treatment  should  be  placed  in  thehands  of  a  consulting  engineer, 
cannot  be  considered  in  this  department. 

4.  To  avoid  tiouble  and  unnecessary  delay,  correspondents  should  state  their 

questions  clearly,  so  that  there  can  be  no  possible  doubt  as  to  the  infor- 
mation required. 

5.  In  ail  cases  the  names  of  our  correspondents  will  be  treated  confidentially. 


Ones.  No.  1. — Will  you  kindly  tell  lue  how  lo 
lijjure  the  size  and  lieight  of  chimneys  for'sleaui 
l)oilers. 

Ans. — The  lirst  point  to  be  considered  in  de- 
si<i^ninj;[  a  chimney  is  the  kind  of  fuel  to  be  burnt, 
and  the  quantity  which  is  to  be  consumed  per 
square  foot  of  grate  surface  per  hour.  According 
to  data  which  lias  been  published  b}-  Professor  k. 
H.  Thurston,  the  draft  required  for  various  fuels 
is  as  follows  : 

Ordinary  steam  coal  .4  to  .75  inches  of  water 
Ordinary  slack  .6    to    .9       "  " 

Anthracite  1.25  to  1.5  " 

Anthracite  slack        1.3    to  i. 8 

Probably  from  the  above  you  can  ascertain  the 
draft  in  inches  of  water  which  will  be  required  to 
l)urn  the  coal  you  propo.se  to  use.  Assuming  a 
tem])erature  for  the  gases  discharged  ])y  the  boil- 
er of  600  degrees  Fahrenheit,  and  a  temperature 
for  the  outside  air  of  62  degrees  Fahrenheit,  the 
draft  in  inches  is  ol)tained  1)y  the  following  form- 
ula : 

Draft  equals  height  in  feet  x  .007. 
The  constant  .007  is  derived  from  the  tempera- 
ture of  the  gases  and  the  air,  and  will,  of  course, 
varv  for  other  temperatures  than  those  given. 
Assuming  that  you  are  to  burn  ordinary  steam 
coal  and  ado])ting  a  stack  of  eighty  feet  in  height, 
thus  obtaining  a  draft  of  .56  inches  of  water,  we 
find  on  making  reference  to  data  published  by 
Professor  Trowbridge  that  a  chimney  of  this 
height  is  capable  of  burning  135  pounds  of  coal 
per  square  foot  of  chimney  area.  Assuming  an 
evaporation  in  vour  boiler  of  eight  pounds  of  wa- 
ter per  pound  of  coal,  and  that  the  boiler  is  of 
200  horse-power  capacity,  which  on  the  basis  of 
a  consumption  of  34^2  pounds  of  water  per  horsc- 
])ower  per  hour  from  and  at  212  degrees  Fahren- 
heit, is  equivalent  of  an  evaporation  of  6,yoo 
pounds  ])er  hour,  tliis  will  mean  that  S62  pounds 
of  coal  per  hour  must  be  burnt  on  the  grates.  If 
an  eight v  foot  cliimnev  will  Inirn  135  lbs.  per 
iiour,  per  stpiare  foot  (jf  grate  section,  tlieii  the 
necessarv  chimney  for  your  boiler  slu)uld  be 
eightv  leet  in  lieight  and  should  have  a  net  area 
of  ai)proxiiiiately  six  and  one-half  square  feet. 
Figure  out  w  hat  the  side  of  an  ecjuivalent  square 
would  1)e,  and  add  four  inches  to  this  dimension. 
This  is  the  allowance  usuallv  made  for  the  fric- 
tion l)etween  the  gases  and  the  sides  of  tlie  chiiii 
lie  v. 


Ones.  No.  2. — I  wish  to  nlili/,e  tlie  horse-power 
of  an  automobile,  sa\-  6  to  10  liorse-power,  witli- 
ont  disturbance  of  the  normal  arrangement  of 
tlie  engine,  to  produce  a  dirtit  or  continnous  cur- 
rent for  a  projecting  arc  laiiij),  sa\'  of  J.ooo  (.-aii- 
dle-])o\ver,  bv  adding  a  generator.  I  ])resnme 
this  laiiij)  wonld  use  25  to  30  amperes.  What  is 
the  l)est  voltage  and  what  gain  is  had  from  using 
say  I  10  volts  in  preference  to  lower  pressures, 
say  50  to  75,  and  making  rheostats  necessary?  Is 
resistance  absolutelv  necessary  to  obtaining 
greatest  light  values?  Is  there  any  increase  of 
light,  due  to  increased  voltage?    Please  give  best 


form  of  dynamo,  speed,  etc.  Is  it  possible  to 
transform  or  alter  an  alternating  current,  say  of 
110  volts,  to  a  direct  current  of  the  same  pres- 
sure or  the  reverse? 

Ans. — Candle-power  rating  is  never  used  aaid 
cannot  be  used  in  connection  with  searchlights,  it 
being  impossible  to  measure  the  light  from  such 
a  lamp  by  a  photometer.  Such  laini)s  are  al- 
ways rated  upon  their  energy  consumption,  and 
we  would  advise  our  correspondent  that  stand- 
ard ])rojectors  of  various  sizes,  both  above  and 
below  the  current  consumption  which  he  specilies, 
are  as  follows  : 

n  inches  in  diameter       20  amperes 
IS       "       "  "  35 

The  only  reason  that  searchlights  are  equi])ped 
with  rheostat.s  is  that  thev  usuallv  have  to  run 
on  I  10  volt  circuits,  and  as  this  voltage  is  much 
too  high  for  use  in  the  lamp,  a  rheostat  has  to  be 
introduced  into  the  circuit  for  cutting  down  the 
voltage.  The  voltage  across  the  carbon  points  of 
either  of  the  lamj)s  above  specified  will  be  be- 
tween 45  and  50.  Possibly  ten  volts  will  be  tak- 
en up  in  the  lamp  mechanism,  making  a  total 
voltage  across  the  lamp  proper  of  hn.  This 
means  that  the  remaining  50  volts  must  he  taken 
up  bv  the  rheostat,  and  the  energy  which  this  re- 
l)resents  is  dissii)ated  into  the  air  in  the  ft)rm  of 
useless  heat,  hence  vou  will  see  that  the  ojjera- 
lion  of  a  projector  on  a  i  m  volt  circuit  is  not 
economical,  and  that  greater  economv  would  be 
obtained  if  the  lamp  could  be  run  from  a  circuit 
of  lower  voltage.  If  vou  are  considering  the 
l)urcliase  of  a  projector,  we  would  advise  vou  to 
take  the  ])oint  up  with  the  manufacturers,  and 
ascertain  from  them  what  the  lowest  voltage  is 
which  will  give  satisfactorv  operation  in  the 
lamp.  There  is  no  gain  whatever  in  using  more 
than  50  volts  at  the  arc  ;  in  fact,  with  higher 
voltages  the  operation  of  the  lamp  would  not  lie 
satisfactory.  As  the  generator  would  have  to  be 
specially  designed  for  driving  from  vour  automo- 
bile engine,  we  could  not  give  vou  anv  informa- 
tion which  would  be  of  value,  but  would  advise 
you  to  take  this  point  up  with  various  manufac- 
turers, who  may  quite  ]50ssibly  have  designs 
worked  up  for  a  machine  which  would  .suit  vour 
reciuireiiients.  Tliirtv  am])eres  at  sixtv  volls  is 
equal  to  1  .H  kilowatts.  Assuming  a  generator 
eliicieiKv  of  60  per  cent,  this  means  that  the  in]nit 
in  ])ower  must  be  three  kilowatts,  or  a])])roxi- 
matelv  four  horse-power.  From  this  vou  will  see 
that  the  size  oi  vour  engine  is  ainjile  for  driving 
the  generator.  Alternating  current  mav  be 
transformed  to  direct  current  or  vice  versa  in  two 
ways,  namely,  by  a  motor-generator  set,  or  by  a 
rotary  converter.  With  the  motor-generator  set, 
the  voltage  of  the  imput  current  and  ontjiut  cur- 
rent are  absolutelv  indei)eiident,  and  can  Ik-  made 
any  value  desired,  inasmuch  as  there  an'  two  eii- 
tirelv  sejiarate  machines,  tliat  is  to  sa\-,  se])arate 
from  an  electrical  standpoint.  The  altei  iiatiiig  or 
direct  current,  as  the  case  mav  be,  goes  into  one 
machine  which  is  a  motor,  and  which  is  wound 
for  the  voltage  and  current  of  the  circuit.  The 
input  energy  is  transformed  into  mechanical  mo- 
tion, and  is  deli\ered  in  this  form  to  the  shaft  oi 
the  other  machine,  which  will  be  a  generator, 
wound  tf)  deliver  either  direct  or  alternating  cur- 
rent of  the  desired  ])ressnre.  With  the  rotar\ 
converter,  however,  the  ratio  betwiin  the  direct 
current  and  the  alternating  cnrreiit  is  prett\-  rig- 
idlv  fixed.  In  transforming  110  volts  direct  cur- 
rent to  single-iihase  alternating  current,  the  xolt- 
age  oil  the  alternating  current  end  will  \)v  ai)- 
proximately  78,  and  if  three-phase  current  be  tak- 
en from  the  alternating  end  of  the  converter,  a 
slightlv  lower  voltage  will  be  obtained.  On  the 
other  hand,  if  110  volts  are  fed  into  the  alternat- 
ing current  end  of  a  rotarv  tomt  rtei  ,  the  result- 
ant direit  current  \-oltage  w  ill  be  about  i.sfS. 


l62 


THE  CANADIAN  ELECTRICAL  NEWS 


June,  1906 


A  NEW  POWER  DEVELOPMENT. 

By  J.  F.  H.  VVyse. 

Of  special  interest  to  the  electrical  fraternity,  power 
users  and  manufacturing  industries  is  the  proposed 
installation  at  Senator  Mitchell's  Chignecto  coal  mines 
in  Nova  Scotia. 

It  is  gratifying  that  this  plant  as  contemplated  by 
the  Maritime  Coal,  Railway  &  Power  Company,  of 
which  Senator  Mitchell  is  President,  and  designed  to 
transmit  power  to  Amherst,  Moncton  and  intermediate 
towns,  has  the  commendation  of  Mr.  Thomas  Alva 
Edison.  Mr.  Edison  in  an  interview  recently  with 
Mr.  James  Creelman  said  :  "  It  would  not  surprise 
me  to  learn  that  some  one  had  seized  the  secret  of  the 
production  of  electricity  by  direct  process.  This  will 
abolish  the  carrying  of  coal  for  the  production  of  elec- 
tricity. Instead  of  transporting  such  gross  material 
as  coal  to  get  power  we  shall  set  up  plants  at  the 
mouth  ot  mines  and  generate  the  power  there  and 
transmit  it  wherever  it  is  needed  by  copper  wires. 

"It  is  preposterous  to  keep  on  putting  the  coal 
mines  on  wheels,  it  is  too  clumsy,  too  costly  and 
there  is  no  necessity  for  it.  It  is  easier  to  convey 
molecular  vibration — millions  of  waves  a  second — than 
freight  cars  full  of  crude  matter.  We  can  ship  one 
hundred  thousand  horse  power  over  a  vvire  more 
quickly  and  more  economically  than  we  can  send  the 
equivalent  in  coal  over  a  railroad  track. 

"  We  must  eliminate  the  railroad  altogether  from 
this  problem  ;  what  we  want  is  the  resultant,  the  ut- 
most energy  that  can  be  produced.  Everything  points 
to  the  fact  that  in  the  near  future  electricity  will  be 
produced  for  general  consumption  in  great  power 
houses  at  the  mouths  of  the  coal  pits.  This  is  the 
logical  and  common  sense  outcome  of  present  events. 

"  Now,  the  truth  is  that  it  will  cost  one-third  less  to 
transport  electrical  power  by  wire  than  to  convey  it 
in  the  form  of  coal  in  railroad  cars.  We  can  turn 
that  coal  into  electricity  at  the  mine  and  convey  it  by 
wire  at  less  than  half  the  cost  of  freighting  coal." 

Where  water  powers  are  not  available,  the  great 
power  plants  will  be  set  up  in  the  coal  fields,  and  do 
away  with  individual  steam  plants  and  electric  light 
will  become  cheaper  than  gas. 

The  natural  advantages  of  Amherst  and  indeed  the 
entire  surrounding  country  are  remarkable.     Its  enor- 


tion,  everything  carefull}'  considered,  if  coal  power  un- 
der these  conditions  is  not  as  cheap  in  the  long  run  or 
cheaper  than  that  produced  from  water. 

At  the  mouth  of  the  Chignecto  Mines,  where  there 
is  an  inexhaustible  supply  of  coal,  the  product  of  the 
mine  run  embraces  about  20),'  of  a  grade  of  coal  so 
cheap  that  it  does  not  pay  to  transport  it  bj-  rail. 
This  coal,  however,  must  be  removed  from  the  mine 
with  that  of  better  grade.  The  power  development, 
with  up-to-date  mechanical  stokers,  will  for  some  time 
to  come  be  supplied  economically  with  what  now  is 
practically  refuse. 

The  transmission  lines  will  deliver  the  power  direct- 
ly to  the  manufacturer  at  Amherst,  about  six  miles 


-Mais  Street.  Amhkkst, 


from  the  mine,  where  the  benefits  will  be  at  once  felt 
in  an  installation  of  motors  at  a  much  smaller  capital 
expenditure  than  boilers,  engines,  shafting,  etc.,  etc., 
effecting  also  a  vast  economy  in  floor  space,  the  mo- 
tors often  being  suspended  directly  from  the  ceiling. 

A  few  of  the  items  of  economy  are.  utilizing  a  refuse 
coal,  saving  of  transportation  on  same,  the  saving  in- 
cident to  generating  power  in  one  large  unit  in  com- 
parison with  a  number  of  small  plants,  that  of  distri- 
bution to  individual  machines  at  a  comparatively 
nominal  loss  as  against  the  loss  (from  20  to  So  )  of 
distribution  by  shafting,  and  the  enormous  saving  to 


Coal  Minks  at  Ciugnecto.  Nova  Scotia. 


mous  coal  and  iron  supply,  its  proximity  to  the  British 
markets  and  the  New  England  cities,  is  a  guarantee  of 
its  rapid  advancement  as  a  manufacturing  centre. 
The  cheap  power  that  is  being  supplied  to  towns  in 
other  sections  of  the  country  by  water  developments, 
here  will  have  the  more  reliable  power  developed  from 
coal.  The  well  known  troubles  incident  to  water 
power  plants  such  as  anchor  ice  in  the  winter,  floods 
in  the  spring,  and  later,  droughts  in  the  summer,  will 
be  entirely  eliminated  by  power  to  be  transmitted  from 
the  Chignecto  Mines. 

A  similar  plan  in  Lancashire,  England,  has  been 
commercially  successful,  and  it  is  a  debatable  ques- 


the  consumer  by  the  expense  ceasing  when  individual 
motors  are  shut  down  in  the  factories,  or  the  motor 
plant  shut  down  for  the  night  ;  to  say  nothi«ig  of  the 
greater  convenience  and  cheaper  insurance  rales. 

There  is  now  a  market  at  Amherst  alone  of  eleven 
big  manufacturing  concerns,  aggregating  a  cost  of 
some  $n6, 000  per  annum  for  power,  who  will  adopt 
electricity.  The  town  will  use  the  current  for  pump- 
ing its  water  supply  and  for  lighting. 

There  is  every  reason  to  believe  that  this  enterprise 
will  in  time  rival  in  size,  by  the  attraction  of  new  en- 
terprises to  its  vicinity,  such  gigantic  water  power  de- 
velopments as  Niagara  Falls  and  Shawinigan. 
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printed  plan  of  the  Rink,  and  even  before  they  were  officially 
\  placed  on  sale  three  or  four  of  such  had  already  been  spoken  for. 
J  It  is  so  many  years  since  an  Exhibition  of  this  sort  was  held  in 
0       Montreal  that  this  will  be  a  splendid  opportunity  to  bring  recent 


novelties  before  the  public  eye. 


Branch  Office  of  Canadian  Electrical  News, 
Room  B34  Board  of  Trade  Building:. 

June  9th,  1906. 

In  your  May  issue  it  is  seen  that  Ottawa  is  having  its  troubles 
re  inspections.  Ottawa  must  know  that  the  Underwriters  need 
the  money,  and  so  long  as  they  can  stick  the  Power  Company  to 
do  the  inspecting  (as  is  the  case  in  Montreal),  then  our  Ottawa 
friends  are  up  against  the  same  proposition  that  we  have  in 
Montreal.  In  fact,  our  case  here  is  a  little  worse,  and  the  city 
a  little  larger. 

It  is  comforting  to  hear  from  Mr.  Strickland  in  the  May  issue 
that  fires  are  put  down  to  electricity  in  Toronto  without  proof, 
as  has  long  been  the  case  in  the  daily  press  in  Montreal  in  a 
similar  manner.  Mr.  Strickland  is  in  a  position  to  know,  but 
electrical  firms  have  the  cure  in  their  own  hands,  viz.,  to  refuse 
advertising  to  such  papers  as  make  a  practice  of  hurting  the 
industry. 

Since  the  recent  verdict  against  them,  the  Montreal  Light, 
Heat  &  Power  Company,  in  the  absence  of  other  inspection, 
have  caused  their  own  inspectors  to  take  strict  note  that  all 
wiring  is  in  accordance  with  Fire  Underwriters  ruleF,  and  also 
safe  as  regards  life,  before  making  connection  to  any  job.  This 
will  help  some,  but  just  why  the  Power  Company  should  be 
forced  to  do  work  that  the  Underwriters  reap  the  profits  upon  is 
hard  to  figure  out.  What  is  the  matter  with  the  Underwriters 
any  way,  surely  Montreal  can  follow  the  steps  of  Boston,  Phila- 
delphia, New  York,  Chicago,  etc.,  to  advantage  ! 

The  electrical  arrangements  installed  by  order  of  Sir  H. 
Montagu  Allan,  "Ravenscrag",  in  the  pavilion  erected  for  the 
reception  and  dinner  on  the  occasion  of  Prince  Arthur's  stay  in 
Montreal,  were  on  a  scale  not  generally  undertaken  by  private 
individuals,  more  especially  when  it  is  understood  that  the 
arrangements  were  made  for  the  space  of  two  nights  only.  Two 
special  circuits  were  run  in  by  the  Montreal  Light,  Heat  & 
Power  Co.,  one  consisting  of  37  kilowatts  at  no  volts,  A.  C, 
(which  was  used  on  the  interior  decorative  lighting  and  plate- 
warming  table),  whilst  the  other  circuit,  250  volts  D.  C,  was 
used  for  radiators  which  heated  the  building.  The  Montreal 
Electric  Company  had  charge  of  all  interior  installation  and 
secured  from  the  Montreal  .Street  Railway  Company  twelve  of 
their  car  heaters.  The  lighting  consisted  of  festoons  outlining 
the  interior  cornices  of  the  building,  using  up  some  300  lamps, 
whilst  the  plate-warming  table  consisted  of  a  lamp  bank  en- 
closed in  a  galvanized  iron  box  protected  with  asbestos,  10  feet 
long  by  3  feet  wide.  The  Montreal  Electric  Company  had  a 
couple  of  men  on  pjatrol  duty  the  whole  evening,  and  report  that 
there  was  no  hitchj— not  even  a  fuse  blown  out. 

The  Montreal  Liight,  Heat  &  Power  Company  have  had  a 
verdict  rendered  against  them  of  $7,000  for  causing  the  death  of 
a  man  recently  at  St.  Lawrence  St.  North.  It  is  an  understood 
thing  that  juries  g^enerally  award  cases  against  large  corpora- 
tions ;  but,  never.theless,  in  this  case  there  were  certainly 
extenuating  circumstances,  as  a  long  cord  was  in  use  of  old  code 
type,  coupled  up  to  a  brass  st^pket,  in  a  shed  often  liable  to 
considerable  moisture.  True,  the  transformer  must  have  been 
punctured,  but  it  seems  strange  that  the  man  did  not  receive 
shocks  at  the  normal  voltage  before  this  tini<'  under  the  con- 
ditions existing. 

ELECTRICAL  TRADES  EXHIBITION. 

Mr.  E.  W.  .Sayer,  of  the  Sayer  Electric  Company,  has  with 
commendable  energy  launched  the  preliminary  steps  for  an 
Electrical  Trades  Exhibition  to  be  held  in  Victoria  Rink  iliiriiig 
the  month  of  September.  The  work  of  advertising,  circulars, 
etc.,  has  been  taken  hold  of  in  thorough  business  like  shape,  and 
there  is  every  rea,4on  to  believe  that  the  Exhibition  will  be  a 
success.  The  Electrical  Contractors  Association  have  assured 
Mr.  Sayer  of  their  goodwill  and  will  give  him  all  the  assistance 
that  they  can  without  infringing  upon  the  By-laws  of  the  Builders' 
Exchange  to  which  they  Belong  as ~"a  section.  Although  the 
officers  of  the  Contractors' Association  have  been  mentioned  in 
connection  with  this  Exhibition  in  the  daily  press,  yet  the  entire 
arrangements  have  been  made  by  Mr.  Sayer,  who  in  fact  is 
h  indling  the  Exhibition  in  question,  and  he  is  entitled  to  the  sole 
credit  as  his  due.    .Spaces  have  already  been  marked  off  on  a 


ELECTRIC  POWER  SUPPLY  AT  WINNIPEG. 

Winnipeg  has  a  large  proposition  on  hand  in  connection  with 
the  supply  of  electric  power,  and  several  proposals  have  been 
made  to  the  city  to  bring  in  power  from  the  outlying  available 
water  supply.  That  Winnipeg  can  get  all  the  electrical  power 
likely  to  be  needed  is  absolutely  certain.  However,  there  is  a 
difference  of  opinion  as  to  whether  the  cit) 's  proposed  municipal 
power  plant  would  be  better  than  Mr.  J.  D.  McArthur's  propo- 
sition, or  the  proposition  of  the  Winnipeg  Electric  Street  Rail- 
way Company.  The  expert  engineer  on  the  McArthur  proposi- 
tion is  Mr.  Alexander  MacDougall,  and  the  latter  disputes  with 
Col.  Ruttan,  the  city  engineer,  on  various  points  connected  with 
the  proposed  electrical  developments. 

The  offer  from  Mr.  J.  D.  McArthur,  which  was  to  show  how 
much  cheaper  power  could  be  obtained  under  private  ownership 
than  under  public  ownership,  has  been  presented  to  the  Council. 
Mr.  McArthur  offers  to  supply  the  first  10,000  horse  power  for 
$26  per  horse  power  per  annum  ;  the  second  10,000  h.p.  for  $23; 
the  third  10,000  h.p.  for  $18  ;  the  fourth  10,000  h.p.  for  $16  ; 
and  the  fifth  10,000  h.p.  for  $14.  These  prices,  it  must  be  un- 
derstood, do  not  include  the  cost  of  distributing  the  power  to 
the  manufacturers.  That  cost  must  be  added  to  the  prices  that 
Mr.  McArthur  names. 

It  will  be  seen  from  the  prices  quoted  above  that,  if  the  city 
used  50,000  horse  power,  the  average  cost  would  be  $19.40.  If 
the  city  used  40,000,  the  cost  would  be  $20.75.  If  'he  city  used 
30,000.  the  cost  would  be  $22.33  1/3.  If  only  20,000  were  used, 
it  would  cost  the  city  $24.50. 

It  must  be  borne  in  mind  that  it  will  be  a  long  time  before 
Winnipeg  will  require  50,000  horse  power,  besides  that  which  is 
now  being  developed  by  private  companies  for  their  own  use. 
It  is  certain  that  it  will  be  some  years  before  more  tliaii  20,000 
will  be  required. 

The  prices,  then,  which  Mr.   McArthur  proposes  to  charge 
should  be  based  on  a  supply  of  30,000  h.p. — not  on  50,000. 

According  to  the  estimates  which  were  published  on  the  fourth 
of  May,  the  first  17,000  horse  power  can  be  delivered  in  Winni- 
peg at  the  same  point  where  Mr.  McArthur  proposes  to  deliver 
his,  if  this  offer  should  be  accepted  at  $18  per  horse  power — 
$1.40  per  horse  power  cheaper  than  Mr.  McArthur's  price  for 
50,000. 

For  34,oou  h.p.  the  experts  the  city  employed  estimate  the 
cost  at  $13.87  per  horse  power — $5.53  per  horse  power  cheaper 
than  Mr.  McArthur  would  charge  if  50,000  were  used. 

For  a  development  of  50,000  horse  power  the  city's  exports 
estimate  the  cost  at  $12.46  per  horse  power — $694  per  horse 
|)ower  cheaper  than  Mr.  McArthur  would  charge  for  the  same 
supply. 

Here  is  a  paragraph  from  Mr.  McArthur's  letter,  wliicli  deals 
with  the  cost  of  the  private  plant  : 

"Returning  to  the  cost  of  the  two  developments,  we  aie  pre- 
pared to  deliver  to  the  city  of  Winnipeg  a  complete  plant  of 
10,000  horse  power,  delivered  in  the  city,  ot  one  million  five 
hundred  dollars.  We  are  prepared  to  deliver  17,000  horse 
power  in  the  city  for  two  million  three  hundred  thousand  dollars. 
We  are  prepared  to  deliver  34,000  horse  power  in  the  city  for 
the  sum  of  three  million  six  hundred  thousand  dollars.  We  are 
prepared  to  deliver  50,000  horse  power  at  a  cost  of  five  million 
one  hundred  thousand  dollars." 

The  expert  who  reported  on  the  cost  of  a  municipal  plant,  on 
behalf  of  the  city,  estimated  that  the  total  cost  of  the  plant, 
including  interest  on  the  money  during  construction,  engineering 
expenses,  and  10%  for  contingencies  would  be,  for  17,000  horse 
power  capacity,  $3,112,726;  for  34,000  horse  power  capacity, 
$4,337,820  ;  for  50,000  horse  power  capacity,  $6,210,180. 

The  following  recommendations  have  been  made  by  Mr.  F.  A. 
Cambridge,  City  Electrician  of  Winnipeg  : — 

1  —  Building  of  now  sub-station  and  centralizing  of  work  of 
department. 

2  Immediate  insulation  of  fire  alarm  wire  in  business  district 
in  conduits. 

3 —  Adoption  of  modern  regulations  as  to  rights  of  companies 
to  construct  pole  and  wire  linos. 

4 —  Action  regarding  electrolysis  induced  by  tracks  of  street 
railway. 

The  annual  report  of  the  Winnipeg  Electrical  Engineers  shows 
plainly  the  remarkable  growth  of  the  city.  Before  the  current  is 
turned  on  there  is  a  final  inspection  of  all  now  hands.  The 
lollowing  is  the  record  of  inspection  IVoin  May  i,  1905,  to  -April 
30,  1906:  Permits  for  wiring,  3, 6c)i  ;  ponnils  for  use  of  current, 
3,026  ;  arc  lamps  installed,  304  ;  horse  power  motors  and  dyna- 
mos installed,  2,918  ;  outlets  wired,  47,193  ;  inc.  lamps  installed, 
44.87.'^- 
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LARGE  INTERPOLAR  GENERATOR.  Limited,  of  Montreal,  are  in  sets  of  two,   driven  by 

The  largest  interpolar  generators  ever  put  into  opera-  water  wheels  in  the  centre.    There  is,  unfortunately, 

tlon  and  the  first  of  their  kind  in  Canada  are  notable  not  enough  spare  space  in  the  building  to  obtain  a 

features  of  the  power  house  of  the  Northern  Aluminum  satisfactory  view  of  the  layout,  but  the  generator  shown 


Fig.  I. — Power  House  01  the  Northern  Ali  mim  .m  Comtanv,  Limited,  Suawinigan  Falls,  Qi  e. 

Comp  my.  Limited,  of  Shawinigan  Falls,  Que.,  shown  in  Fig.  2  i;  oneofthoseon  theleft  of  the  waterwheel  shaft, 
in  Fig.  Their  original  rating  was  940  k.w.,  365  The  first  generators  that  were  installed  were  so 
volts,  2570  amperes,  250  r.p.m.,  but  they  are  now  in     successful  that  the  company  ordered  four  more  of  the 


Fig.  2.— One  of  the  940  K.  \V.  Inti  rpolak  Generators  in  the  Power  Hoi  se  ok  the  Northern 
Aluminum  Company,  Limited,  Shawinigan  Falls,  e. 

successful  operation  under  a  load  of  2570  amperes  at  same  capacitj-  from  Allis-Chalmcrs-Bullock,  Limited. 
425  volts  with  perfect  commutation  conditions.  All  of  these  machines  have  been  in  operation  for  over 

These  generators,  built  by  Allis-Chalmers-Bullock,     three  months  and  give  complete  satisfaction. 
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In  Fig.  2  the  distinctive  construction  of  these 
achines  is  shown.  The  field  consists  of  a  shunt  field 
and  an  interpolar  field.  The  windings  of  the  interpoles 
are  in  series  with  the  armature  and  hence  as  the  load 
on  the  machine  and  consequently  the  distortion  of  the 
field,  due  to  armature  reaction,  increases,  the  strength 
of  the  interpolar  field  also  increases.  Under  any  load, 
therefore,  the  interpolar  field  neutralizes  the  armature 
reaction.  No  adjustment  of  brushes  is  necessary  for 
any  variation  of  load.  The  regulation  from  no  speed 
to  full  speed,  the  speed  remaining  unchanged,  is  3  per 
cent.,  which  is  better  than  with  the  ordinary  shunt 
machines.  When  in  test  the  load  was  varied  from  full 
load  as  a  motor  to  33  percent,  overload  as  a  generator, 
yet  the  brushes  were  not  shifted  and  there  was  abso- 
lutely no  sign  of  sparking.  With  the  ordinary  type  of 
machine  such  a  variation  in  load  would  result  in 
sparking  and  spitting  at  the  brushes,  which  would 
seriously  injure  the  commutator. 


The  town  of  Strathcona  has  just  ordered  reg-iilators  and  arc 
lamps  for  their  plant  from  the  Canadian  Westinghouse  Company. 


BARGAINS 


The  following  Second  Hand  Machines  for 

sa  e  at  prices  that  will  move  them.    They  are 

all  in  siocit  and  cau  be  shipped  promptly.  No 
reasonab.e  offer  will  be  refused. 

THE  STUART  MACHINERY  CO.,  LTD. 

WINNIPEG,  MAN. 

ALTERNATING  MACHINES. 

I  85k.w.  Royal  Electric,  125  cycle,  K.  M.  F. 
i.ioo  volts. 

1  5  k.w.  i2S  volt  Excitercomplete  and  ring  oil- 
ing ihroughOLil. 

2  60  k.w.  National,  125  cycle,  E.  M.  F.  1,100 
volts. 

2  4k  w  i?5  volt  Exciter,  ring  oiling  and  in 
good  condition. 

I  .55  k.w.  Thomson  Houston,  125  cycle,  com- 
pound wound,  1,100  volts. 

I  3  k.w  125  volt  Exciter,  ring  oiling  and  in 
good  condition. 

ARC  LIGHT  MACHINES. 

1  Roval  Electric  9  amp.  75  light  automatic 
regulating. 

1  Roval  Electric  9  amp.  50  light  automatic 
regulating. 

2  Roval  Electric  9  amp  40  light  automatic 
regulating. 

4  Wes'ern  Arc  Machines  70  light,  0  amp. 

2  Weston  Arc  Machines  6  light,  7J4  amp. 
I  Ball  Arc  6  to  8  light,  amp. 

DIRECT  CURRENT  GENERATORS. 

I  to  k.w.  E^dison  Bipolar, shunt  wound,  E.M.F. 
1 volts. 

3  .-^ok  w.  Edison  Bipol  ar,  shunt  wound,  E.M.F. 
tS  volts. 


 COM.MENCED  BUSINESS  1S75.  


CONSULTING  ENGINEERS 

Canada  Life  Building:.         -  TORONTO 


JOHN  L.  BLA1KIE,  President. 


A.  L.  EASTMURE,  Vice-President 


GEO.  C.  RORB,  Chief  Engineer,  Toronto. 


O.  P.  DOXALDSON,  Inspector,  Toronto. 

A.  E.  EDKINS, 

O.P.ST.  JOHN, 

GEO.  FOWLER, 

A.  P.  ROBB, 

J.  E.  C.  BOYCE, 

ROGER  FISHLEIGH, 


OLAF.  E.  GRANBERG, 

Chief  Inspector  P.  Q. , 

Board  of  Trade  Bldg., 
A.  GEORGES  CHAMPAGNE,  Inspector 
G.  LEONARD  MoRRISON 
A.  M.  BONNVMAN,  Amherst,  N.  S. 


Mont  real. 


H.  N.  ROBERTS,  Secretary-Treasurer. 


<9o(a 

Pi 

Soft 


Dry  Battery  Victoria 

Especially  for  Telephones,  Signal  Works,  Electrical 
Expermients,  Medical  Coils,  Automobiles,  Gas 
Engines  and  all  purposes  reciuiring 

A  GOOD  BATTERY 

AGENTS  WANTED 


F.  Kronberg  &  CompaLny, 

Berlin,  Canada 


Wo 


b)0(h 

UOV5 

0)0(0 


0)0(0 
90(0 


ManufaLcturers 
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IMPROVEMENTS  IN  ELECTRICAL  FITTINGS. 

The  Electrical  Trade  is  to  be  congratulated  on  the  develop- 
ment of  electrical  fittings  in  general,  resulting  in  a  lessening  of 
fire  hazard  and  an  increased  use  of  such  materials. 

"The  Conduits  Company,  Limited,"  of  Toronto,  has  borne  its 
share  in  the  perfecting  of  electrical  installations,  in  that  it  has 
constantly  endeavored  to  improve  its  products  and  to  put  on  the 
market  something  better  than  then  in  use.  "Something  Better" 
has  been  this  company's  motto,  and  following  along  this  line  it 
has  again  achieved  something  in  perfecting  a  galvanized  tube, 
formerly  called  Electro-Galvanized  Conduit  but  now  known  as 
"Galvaduct."  This  conduit  has  been  on  the  market  for  some 
time,  but  it  has  been  only  recently  that  the  manufacturers  could 
conscientiously  recommend  it  as  a  preferable  article  over  their 
"Loricated  Conduit,"  or  any  of  the  other  enameled  tubes  put  out 
by  other  manufacturers. 


SPARKS.  ^ 
The  town  of  Kenora  have  opened  and  have  under  consideration 
tenders  for  three  500  k.  w.   generators.     The  Town  expect  to 
supply  power  from  their  plant  to  the  Maple  Leaf  Milling  Company 
at  Kenora. 

The  bj  -law  to  raise  $27,000  to  enlarge  the  electric  lig-ht  plant 
at  Barrie,  Ont.,  was  carried  on  Maj'  i8tb  by  a  large  majority- 
The  new  equipment  will  consist  of  water-tube  boilers,  a  four 
hundred  and  fifty  horse  power  Corliss  valve  eng-ine,  Jirect 
connected  to  a  two  phase,  2200  volt,  revolving  field  geneiator, 
necessarj'  switchboard  apparatus,  piping,  condensers,  heaters, 
pumps,  economizers,  etc.,  and  a  series  alternating  street  lighting 
system.  Specifications  are  now  ready  and  tenders  will  be 
r  eceived  up  to  June  i8th  Mr.  K.  L.  Aitken,  164  Bay  Street, 
Toronto,  is  consulting  engineer. 


Concrete  Pole  Co. 

Limited 
St.  Catharines f  Ont. 


The  cedar  pole  will  soon  be 
a  thing  of  the  past. 
Steel  poles  are  expensive  to 
build  and  costly  to  maintain. 

TFie  Reinforced 

Concrete  Pole 

is  cheaper  than  the  steel  pole, 
presents  a  better  appearance 
and  will  not  rust  off  at  the 
ground  line. 

WRITE  FOR  PARTICVLARS 


Phone 
M  1347 


COLVILLE  ELECTRIC  CO. 

30  DalKousie  Street,  Toronto 


Phoae 
P2399 


Expert  Ehctrical  Repairs  of  all  kinds  of  Electrical  Macliinery. 

Dynamos  Watt  ineters  Trans  formers  Motors 

Arc  Lamp-*      Stvitchhoard  [nstruments      Storar/e  Batteries 

The  Highest  Grade  of  Material  and  Workmanship — Work  Guaranteed 


Thompson  Recording  Wattmeters,  for  Direct  or  Alternating  Current,  for  sale  ai 
a  bargain.     Thoroughly  overhauled  and  tested,  good  as  new. 

Second  Hand  Motors,  250  and  500  volts,  from  i  to  25  horse  power,  in  first  class 
shape,  for  sale. 

Write  and  get  out  prices 
An  Absolutely  Reliable 

LOCKING  NUT 


Without  Special  Fittings  or  Loose 
Parts  Simply  and  Quickly  Operated 

It  bas  been  given  s[>ecial  tests  of 
greater  severity  than  it  would  ever 
undergo  in  actual  service  and  has 
never  once  failed  to  do  its  work.  Its 
field  is  wherever  any  device  is  now  in 
use  to  prevent  nuls  from  coming  off. 

The  only  effective  Lock-Nut  that 
can  be  used  in  any  place  where  a 
snug  fit  is  not  permitted.  Can  be  set 
anywhere  on  ihe  bo'l  and  will  remain 
there.  Can  be  used  at  all  points  on 
tracks,  whether  on  track  bolts,  switch, 
frog,  or  crossing  bolts,  as  well  as  on 
the  locomotives  and  cars,  one  nut 
doing  the  work.  It  causes  no  injury 
to  the  thread  of  the  bolt. 

For  Further  Particulars  Address  the 


CANADIAN  LOCK  NUT  COMPANY,  Limited 

12  Pearl  Street.  TORONTO.  ONT..  CAN. 

THE  CANADIAN  HAND-BOOK  OF  STEAM  AND  ELECTRICITY 


170  Pages,  Illustrated 


BY  WILLIAM  THOMPSON 


In  Strong  Cloth  Binding 


'T'HE  preparatory  chapters  are  devoted  to  a  concise  explanation  of 
*  the  foundation  principles  of  Mathematics,  a  knowledge  of  which 
is  absolutely  necessary  to  the  study  of  Electricity  and  Engineering. 
In  the  succeeding'  chapters  the  student  is  led  by  gradual  stages  to  a 
more  complete  acquaintance  with  these  subjects,  and  is  equipj^d  with 
knowleilge  to  enable  him  to  pursue  his  researches  to  any  further  ex- 
tent. 

FRIGE  50  CHJHSrTS 

T!i6  G.  H.  Mortimer  Piiblislilno  Gonipany.  ol  Toronto.  Liniircd 


TORONTO,  MONTRt-AL. 
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A  Tribute  to  Stratton  Babbitt 

MECHANICAL  ENGINEER  WHO  TESTED  IT 
GIVES  HIS  PRAISES 

From  the  Union  Advocate,  March  14,  1906. 

Mr.  M.  W.  Carrier,  Mechanical  Engineer  of  Sussex, 
was  in  the  city  to-day  for  the  purpose  of  giving  a 
chemical  test  to  Stratton's  Excelsior  Babbitt  Metal. 
The  test  was  satisfactory  in  every  particular  and  amply 
demonstrated  the  splendid  qualities  which  the  metal 
possesses.  Mr.  Carrier  has  given  the  following  testi- 
monial in  regard  to  the  babbitt: 

To  Whom  It  Maty  Concern: 

This  is  to  certify  thai  I,  M.  W.  Carrier,  M.  E.,  have 
tested  the  anti-friction  metal  recently  put  out  by  Joseph 
Stratton.  I  can  say  that  this  comformation  of  metal 
has  features  that  are  wonderful.  One  of  the  most 
peculiar  features  of  this  compound  is  that  it  will  not 
crystallize  under  heat;  all  other  metals  when  nearing 
the  fusing  point  become  crystallized.  Even  the  best 
comformations  that  have  heretofore  been  known  to 
science  will  become  granular  when  they  come  near  the 
fusing  point,  causing  them  to  stick  to  the  journals, 
causing  a  rough  surface  which  completes  the  destruc- 
tion of  the  bearings.  I  consider  this  comformation  as 
wonderful  on  the  art  of  tempering  copper,  which  is  one 
of  the  lost  arts.  I  feel  confident  that  this  metal  will 
fill  a  long  felt  want  as  a  bearing  metal.  The  fusing 
point  is  between  900  and  1,000  degrees  F.  H.,  and  yet 
after  being  remelted  it  retains  its  uniform  texture.  I 
consider  that  it  is  far  superior  to  the  best  bronze  bear- 
ings, at  one-third  the  cost.  It  is  not  to  be  compared 
with  so-called  Babbitt  metal,  being  in  a  class  entirely 
by  itself. 

M.  W.  CARRIER,  M.E., 

Sussex,  N.  B. 


[LECTRICAL  pEPAIRS 

ARMATURES  REWOUND 

COMMUTATORS  REEILLED 


WE  CAN  LOAN  YOU  AN  ARMATURE 
WHILE  WE  REPAIR  THE  DAMAGED  ONE 


ELECTRICAL  APPARATUS  BOUGHT,  SOLD  AND  EXCHANGED 


What  have  you  for  sale? 

What  can  we  sell  you  ? 

What  have  you  to  exchange  ? 


Fred  Thomson  <sl  Company 


Telephone 
Main  3149 


326,  328,  330   CRAIG  STREET 

MONTREAL 


WEST 


Telephone 
/Mount  SIS 
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LAMPS 


OF  QUALITY 


RftDIflNT  SHELBY  a:^,d  BRILLIflNT  LAMPS 

Give    Brightest    Light;  Have    Greatest  Uniformity; 

Use  Least  Current:  Last  Longest. 


For  SaLle  By- 


ALL  ELECTRICAL  DEALERS 

Ma-fvuf BLCtured  by 

ONTARIO  LANTERN  &  LAMP  CO.,  Limited 

MA/V\ILTON.  ONT. 


BRILLIANT. 


sii[Krs  WE  iiGii  mmm 


Protects  the  Electric  Liglil  Co.  to  h  watt. 

Consumers  pay  for  the  meter  for  the  pri\ilege 
ot  belter  dislribnl ion. 

No  shunt  coils  to  burn  out 


The  quicksilver  being  hermetically  !;ealed  in  the 
cups,  the  instrument  can  be  shipped  or  carried  in  any 
position  without  spillinif  the  quicksilver 
The  instrument  Is  series  connected,  simply  opening  one  line  of  the  circuit  and  connecting  the  Iwc  ends  to  binding  potts  invide  the  iDStrumeal. 
Costs  only  one  ha  f  as  mucb  as  other  controllers  on  the  market.    I  want  to  hear  from  every  Electric  Light  Cc.  that  has  a  fiat  rate  customer. 


ManufcLCturtr  and  Dea'er  la  Electrical  iDstrumeats  of  eviiy  description 


Gaoeral  Ageot  for  Cacad&t^ir  Tbe  Wbitcey  Blectnc^l  InttrvmeBt  Co. 


0)0(0 

o)o<p 


0)0(0 
^0(0 


§0^ 


INGREflSE  THE  VOLUME 

OF  YOUR  BUSINESS 

Let  the  country  know  the  vakie  of 
you   product  by  exhibiting^  in  the 

ELECTRICAL  TRADES  EXHIBITION 

AT  MONTREAL,  CANADA 

(Tlie  Dominion  Central  Mari<et) 

ONE  WEEK  SEPTEMBER  17TH  TO  22ND,  1906 

Under  the  Auspice,s  of  the 

ELECTRICAL    CONTRACTORS'  ASSOCIATION 

Supply  Men,  Contractors  and  Dealers 
from  all  over  Canada  will  be  there. 

SECURE   YOUR   SPACE   AT  ONCE 

For    full    particulars  address 

ELECTRICAL  TRADES  EXHIBITION 

Mechanics  Institute,  MONTREAL,  QUE. 


June,  iqo6 
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SHAWMUT 


99 


N.  E.  Code  Standard  Indicating  Fuses 


HAVE 
BLACK  TUBE 
COPPER  FINISH 


250  Volts. 


600  Volts. 


#^  A 


RE  ATTRACTIVE 
RE  ACCURATE 
RE  RELIABLE 


NEW  PRICES.  NEW  DISCOUNTS 

Send  for  Bulletin  No.  32 


CHASE-SHAWMUT  CO.  I 

NEWBURYPOR.T.   MASS.  | 
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PUBLICATIONS. 

Persons  interested  in  electric  fans  and  fan  motors  should 
write  for  a  copy  of  Bulletin  No.  838  issued  by  the  Cana- 
dian General  Electric  Company. 

The  Edison  Manufacturing  Company,  Orange,  New  Jer- 
sey, have  issued  a  neat  booklet  illustrating  and  describing 
the  Edison  primary  batteries  and  Edison  spark  coil. 

Printed  literature  received  this  month  from  the  R. 
E.T.  Pringle  Company,  Montreal,  relates  to  Alpha  knife 
switches,  non-arcing  enclosed  fuses  and  cut-outs,  P.  &  B. 
electrical  insulating  varnishes,  etc. 

Section  No.  6  of  the  Canadian  General  Electric  Com- 
pany's supply  catalogue  is,  like  the  preceeding  ones,  very 
complete  and  conveniently  arranged.  It  is  devoted  to 
sockets  and  receptacles,  which  are  shown  in  a  very  wide 
range. 

Circular  No.  1130,  recently  issued  by  the  Canadian  West- 
inghouse  Company,  Hamilton,  contains  an  interesting 
description  of  their  electro-static  volt  meter.  Instruments 
of  this  kind  may  be  obtained  for  potentials  as  high  as 
200,000  volts. 

The  Cooper  Hewitt  Electric  Company,  220  West  Twenty- 
Ninth  street.  New  York,  have  published  a  description  of 
the  Cooper  Hewitt  mercury  vapor  electric  lamps  for  alter- 
nating current.  Bv  combining  in  one  apparatus  the 
elements  of  the  Cooper  Hewitt  direct  current  lamp  and 
the  Cooper  Hewitt  mercury  vapor  lamp,  an  alternating 
current  lamp  is  obtained.  The  principle  of  operation  is  the 
well-known  "negative  electrode  resistance." 

The  McGraw  Publishing  Company,  New  York,  have  issued 
the  fourth  edition  of  "Electric  Power  Transmission,"  by 
Louis  Bell,  which  has  been  a  standard  work  on  the  sub- 
ject.    In  this     edition     the  general    conditions  of  power 


transmission  are  first  taken  up  and  comparison  made  be- 
tween the  advantages  of  wire  rope,  hvdraulic,  compressed 
air,  gas,  and  electric  systems.  Following  this  is  a  con- 
sideration of  the  transmission  of  power  by  continuous  cur- 
rents on  both  series  and  parallel  circuits.  The  properties 
of  alternating  currents  are  discussed,  and  the  transmission 
machinery  under  four  headings,  namelj'  generators,  trans- 
formers, sj'Hjchronous  motors  and  induction  motors.  Line 
construction  is  also  treated  at  length.  The  book  has  731 
pages  and  sells  for  S4. 


SPARKS. 

Officials  of  the  Grand  Trunk  Railway  are  still  consider- 
ing the  installation  of  a  telephone  service  over  their  entire 

system. 

The  Bell  Telephone  Company  have  received  a  five-yeax 
franchise  from  the  Town  Council  of  Berlin,  Ont.,  on  con- 
dition that  they  remove  the  poles  and  place  wires  under- 
ground on  certain  streets.  The  town  is  given  free  use  of 
five  telephones  and  is  permitted  to  use  poles  of  the  com- 
pany for  wires  for  the  fire  alarm  system. 

The  construction  work  on  the  Windsor,  Essex  and  Lake 
Shore  Electric  Railroad  is  bein?  rapidly  pushed  on.  The 
first  section  from  Windsor  to  Kingsville  (27  miles)  will  be 
in  operation  by  the  first  of  July.  The  next  section  to 
Wheatley  (18  miles),  w-ill  be  finished  by  the  end  of  the 
vear  and  the  final  section  to  Chatham  will  be  built  next 
year.  The  promoters  are  adopting  the  high  voltage  direct 
current  ."iystem  (for  which  the  Canadian  Westinghouse  Com- 
pany have  the  contracts,  which  will  l;e  the  first  in  use  in 
Canada.  The  entire  equipment  of  the  line  will  be  thor- 
ough!}- up-to-date  and  the  Company  will  provide  a  fast 
service.  As  the  line  will  tap  the  tobacco  and  fruit  belts 
of  Essex  and  Kent  its  success  ought  to  be  assured. 


Our  Corliss  Engines  are  fitted  with  Robb-Armstrong  Cor- 
liss Valve  Gear  which  has  the  following  good  points ; 


Positively  Driven 


Runs  Noiselessly 


Encased  in  Oil     Minimum  Friction 
Minimum  Wear 

ROBB  ENGINEERING  CO.,  Ltd. 

AMHERST.  N.S. 

.f320  Osslngton  Avenue.  Tororvto.  WILLIAM  McKAV,  M&nager. 
^Bell  TelepKone  Building.  Montreal,  WATSON  JACK.  Marvftger. 
1355  CArlton  Str€>et,  Winnipeg,  ■).¥•  PORTER.  Manager. 


POPULAR  BOOKS  for 

PRACTICAL  ELECTRICIANS 

ELECTRICAL  INSTRVMENTS  and 
TESTING.  A  book  dealing  with  all 
kinds  of  modern  electrical  Instrument*, 
withv  a  complete  chapter  on  testing  with 
a  voltmeter. 

ClotK  1.00 
Limp  leatKer  $2.00 

ELECTRICITY.  The  studv  of.  and  its 
lavvs,  lompr iNing  Ohms  law.  galvanism, 
magnetism,  induction,  principles  of  dyna- 
mos and  motors,  wirine  wi<h  explana- 
tions of  simple  mathematics.  By  \.  H. 
Schneider.  With  55  original  illustrations 
and  6  tables.  -5c. 

DRY  BATTERIES.,  A   practical  hand- 

book  on  designing,  filling  and  finishings  of 
dry  batteries,  for  automobile,  gas  engine, 
medical  and  coil  work,  electric  bells, 
alarms,  telephones.    Fully  illustrated  with 

30  original  drawincrs.  ^51". 

ELECTRICAL  CIRCUITS  AND  DIAGRAMS. 

Beng  .1  selection  of  ongin.i.  uj'-  to-claie 
and  practical  diagrams  (or  installing  an- 
nunciators, bells,  electric  gas  lighting, 
telephones,  electric  power,  light  and  wir- 
ing circuits,  induction  coils,  dynaroos- 
and  motors.     Cloth  soc. 

ELECTRIC  BELLS  AND  ALARMS,  How 

to  install  them.  Including  batteries,  wir- 
ing, circuits,  bells,  burglar  alarms,  hig^h 
and  low  water  alarms,  fire  alarms,  ther- 
mostats.   With  56  original  diagrams.  25c-. 

SPON  &  CHAMBERLAIN, 

193  C.E.  Liberty  Street,  NEW  YORK,  U.S.*. 


KENT  BROTHERS 


OFFICES 


Miners  and  Kvix->ttfr^  o( 

CANADIAN  AMBER  MICA 

KINGSTON,  ONT.  CANADA 

Write  us  for  four  rettulrements  in  MICA 


June,  1906 
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 CHAR^LES  BKANDEIS  

A.  M.  Can.  Soc.  C.  E.,  A.  M  Amer.  Inst.  E.  E. 
Mem.  Amer.  Electro-Chemical  Soc,  Etc. 

CONSULTING  ENGINEER 

Estimates,  Plans  and  Supervision  of  Hydraulic 
and  Steam,  Electric  Light,  Power  and  Railroad 
Plants,  Specifications,  Reports,  Switchboard 
Designs,  Complete  Factory  Installations,  Elec- 
tric Equipment  of  Mines  and  Electro-Chemical 
Plants. 

I/}ng  Distance  Telephone  Main  3256. 
Cable  Address  :  Brandeis-Montreal. 

W.  U.  Code,  Univ-Edition. 
61-63  Guardian  Building  MONTREAL 


K.  L  AITKEN 

Consulting  Electrical  Engineer 


164  Bay  Street 


TORONTO,  ONT. 


Long  Distance  Phones 

Office  Main  1482 

Residence  -  North  2239 


JNO.  S.  FIELDING,  C.  E. 

WATER  POWERS  AND  DAMS 


Room  2,  IS  Toronto  Street 


TORONTO 


Edward  B.  Merrll 

B.  A..  B.  A.Sc. 
A.  M.  Can.  Soc.  C.  E.,  Associate  A.  I.  E  E. 

CONSU  LTNG  ENGNEER 

Power  Developments   and  Transmission. 
Electric  Lighting.    Electric  Railways. 
Municipal  Engineering.  Industrial  Plants. 

Reports,  Valuations,  Etc. 
16  King  St.  W.  -  TORONTO 

Main  4718  ;  North  2^,69 — L,ong  Distance 


RocleK*ick  «J.  Pa.i:*ke 

A.  M.  Can.  Soc.  C.E.    A.  M.  Amer.  Inst.  E.K. 

CONSULTING    ELECTRICAL  ENGINEER 

Electrical  Power  and  I,ighting  Systems. 
Long  Distance  Power  Transmis.«ions. 
Reports— Tests— Valua  ting. 

52-53  Janes  Bulldlnii   -    TORONTO,  CAN. 

Cable  Address  "Rodparke"  (  W  L'.  Code.) 
LfOng  Distance  Telephones — Office  and  Residence 

R.  S.  KEISCH, 

CONSULTINC  ENGINEER 

Steam,  Hydraulic,  Electric. 
Reports,  Estimates,  Arbitrations. 
NEW  YORK  LIFE  BLDG.,  MONTREAL 

Woodman  Brothers 

Hamilton,  Ont. 

CEDAR  POLES 

BovjgKt  a.rvd  Sold 
LARGE  •  STOCK  -  ALWAYS  -  ON  -  HAND 


GUY  M.  GEST 

ENGINEER  AND  CONTRACTOR 

Expert  Electric  Subway  Builder 
New  York  I.ife  Bldg.  -  MONTREAL 

Plews  &  Trimingham 
CONSULTING  ENGINEERS 

40  Hospital  and22  St. John  Sts., Montrea I 

Plans  Specifications,  Supervision, 

Tests,  Reports,  Arbitrations. 


P.  E.  MARCHAND  &  GO. 

Klectrical  Contractors 

Telephone  SOI 
128  12  Spark  St.  OTTAWA,  OST. 

WESCOTT  &GRIER 

Consulting  Engineers 

POWER  LIGHTING       -  RAILWAY 

Exptrt  Examinations,   Construction,  tup-r- 
vision.  Design  of  Complete  Equii  meets  Beiier- 
ment  of  Existing  System.  Advison.-  Rejroru. 
Merchants  B&nk  Bldg..  MONTKEAL 
Telephone,  M.  55;^ 


WESTON  m\Ei  mmm\  go. 


Main  Office  and  Works,  WaveHy  Park,  NEWARK,  N.J..  U  S. A. 

New  York  OfFice  :  74  Cortlandt  Street. 

LondonBranch  :  .\udrev  House,  Ely  Place,  Uoll>orn. 

Paris  Branch  :  E.  K.  Cadiot,  12  Rue  St.  Georges. 
Berlin  :  European  Weston  Electrical  Instrument  Co.,  Riuerstrasse  No.  88. 

ESTON  ST.AND.\RD  PORT.ABLE 
Direct-Reading- 
VOLTMETERS.  MILLIVOLTMETERS 
VOLT.-\MMETERS,  .AM.METERS 
MILAMMETERS,  GROUND  DETECTORS 

AND  CIRCUIT  TESTERS, 
OHMMETERS.  PORT.\BLE  GALVANOMETERS 


w 


Weston  Portable  Galvano  °"'orSTlT?ONTMMFT?^S^i^vm  t^^^^ 
meter— for  Bridge  Work  U'lrsiAlluiS  A.M.METERS  and  \  OLTMETERS  are  unsvpissed  in  point 

meier    lor  tsriQge  wofk.  of  extreme  accurac»-  and  lowest  consumption  of  rnetcv 


THE  CANADIAN  HAND-BOOK 
OF  STEAM  AND  ELECTRICITY 


BY  WILLIAM  THOMPSON 


'  7"  Il'ustrated  i„  stronR  Clolh  Binding 

"THE  preparatory  chapters  are  devoted  to  a  conci-.e  explanation  ol 
the  foundation  principles  of  .Mathematics,  a  knowledge  of  which 
is  absolutelj-  necessary  to  the  study  of  Eleciricilv  and  Eng^ineering. 
In  the  succcedin.^:  chapters  the  student  is  led  bv  ,^radual  stag^es  to  a 
more  complete  acquaintance  with  these  subjects,  and  is  equipped  with 
knowledge  to  enable  him  to  pursue  his  researches  to  any  further  ex- 
tent. 

I=»RICE  50  CH-JSTTS 

TII6  G.  H.  Mortimer  PuDlisliino  Goiiipaiiy.  of  Toronto.  Limited 

TORONTO,    MONTREAL,    WINNIPEG.  VANCOUVER 

Send  for  Table  of  Contents 


THE  1906  EDITION  NOW  READY 

S5ANDARD  WIRING 

rOR  EllECTRIC  LIGHT  AND  POWER 
ADOPTED 

By  the   Fire   Underwriters  ot   the   United  States. 

By  Cornell  University,  Stanford  University  and  other  Technical  Colleg-es  and  Schools. 
By  over  109,500  Electrical  Engineers,  Central  Station  Managers  and  Wiremen. 

BECAUSE 

It  is  the  only  book  on  Wiring  and  Construction  kept  strictlv  up  to  date. 
It  contains  all  the  necessary  Tables,  Rules,  Formulas  and  Illustrations. 
It  settles  disputes,  and  it  referred  to  before  wiring  will  prevent  disputes. 

Flexible  Leather  Cover,  Pocket  Size,  Ret&il  Price         -  .  Si. 00  Each 


Address  orders  to  Canadian  Electrical  News,  Toronto,  Can. 
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SPARKS. 

The  Shipman  Illcctrical  Supply  Company  is  a  new  con- 
cern which  has  opened  offices  and  show  rooms  at  403 
Portage  avenue,  Winnipeg.  Mr.  Charles  S.  Shipman,  forni- 
erly  with  the  Hudson  Electrical  Cf)mpany,  is  the  manager. 

United  States  Consul  Worman  reports  that  a  deposit  of 
graphite  has  been  discovered  at  French  Vale,  Cape  Breton. 
Samples  analvzed  were  found  to  contain  70  per  cent,  of 
graphite,  an  unusually  high  percentage.  The  Intercolonial 
Raihvav  passes  within  four  miles  of  the  jiroperty,  while 
at  a  distance  of  six  miks  a  si)lcndid  harbor  on  the  Bras 
d'Or  I<akes  is  found. 


fev  FUSE  WIRE 


BATTERY  ZINCS 
BATTERY  COPPERS 
WIRE  SODER 


THE  CANADA  METAL  CO. 

WILLIAM  ST.,     -     TORONTO,  ONT. 

Phone  M  1729. 


ESTABLISHED  1849. 

Capital  and  Surlpus,  $1,500,000. 
Offloea  Throughotit  the  Civilized 
World. 
Executive  Offices  : 
Nos.  345  and  348  Broadway,  New  York  Citt,U.S.A 
THE  BRADSTREET  COMPANY  gathers  infor- 
mation that  reflects  the  financial  condition  and  the  con- 
trolling circumstances  of  every  seeker  of  mercantile 
credit.   Its  business  may  be  defined  as  of  the  merchants, 
by  the  merchants,  for  the  merchants.    In  procuring, 
verifying  and  promulgating  information,  no  effort  is 
spared,  and  no  reasonable  expense  considered  too  great, 
that  the  results  may  justify  its  claim  as  an  authority  on 
kll  matters  affecting  commercial  affairs  and  mercantile 
credit.    Its  offices  and  connections  have  been  steadily 
extended,  and  it  furnishes  information  concerning  mer- 
cantile persons  throughout  the  civilized  world. 

Subscriptions  are  based  on  the  service  furnished,  and 
are  available  only  by  reputable  wholesale,  jobbing  and 
manufacturing  concerns,  and  by  responsible  and  worthy 
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terms  may  be  obtained  by  addressing  the  company  or 
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ELECTRICAL  CONDUCTORS 
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RAILWAY  FEEDERS  and 
TRANS3IISSION  LINES.. 
INGOTS,    SHEETS,    WIRE,   TUBING,  CASTINGS 

Prices  with  full  info'-mation  on  application. 

NORTHERN  ALUMINUM  GO. 

PIITSBURGH.  PA, 
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DIRECT 
CURRENT 


The  Jones  &  Moore  Electric  Co.,  Limited 

of  Manitoba 

316-320  Smith  Street,  WINNIPEG         Tel.  3692 

Foil  Line  of  Electrical  Svipplies 

PROMPT  SHIPMENTS 
Let  us  estimate  on  your  installation. 


INDUCTION 
MOTORS 
ELECTRIC  PLATERS 
TELEPHONES 
ETC. 


The  Northern  Electric  and  Manufacturing  Co.,  Limited 

TELEPHONE  AND  ELECTRICAL  SUPPLIES 

LINE  MATERIAL  

FIRE  ALARM  APPARATUS  


PRIN'CIPAL  OFFICE  AND  FACTORY 


Aqueduct  Street,  MONTREAL 
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The  Electrical  Construction  Company  of  London,  Ont., 
purpose  extending-  the  scope  of  their  business,  and  have 
Kchahged  the  name  to  the  International  Electric  Company. 

The  Bell  Telephone  Company  have  just  completed  the 
construction  of  an  additional  metallic  circuit  between  To- 
ronto and  Brockville  and  between  Toronto  and  Ottawa. 
The  rearrangement  of  circuits  as  a  result  of  the  construc- 
tion of  these  lines  will  also  greatly  improve  the  service 
between  intermediate  points. 

The  Windsor,  Essex  and  Lake  Shore  Rapid  Railway 
Company  have  decided  that  their  line  shall  be  operated  by 
electricitjr.  This  system  will  connect  Windsor,  Kingsville, 
Leamington  and  Chatham.  A  number  of  prominent  Cana- 
dian capitalists,  associated  with  Mr.  E.  A.  Tennis,  of 
Philadelphia,  are  interested  in  the  line. 

According  to  Government  statistics,  the  growth  of  elec- 
tric railways  in  Canada  during  the  past  five  years  has  not 
been  very  rapid.  In  1901,  the  first  year  in  which  the  com- 
panies were  compelled  to  make  returns  to  the  Government, 
the  mileage  was  674,  and  in  1905  it  had  only  increased  to 
793,  or  by  an  average  of  24  miles  per  year. 

The  Electrical  World  of  recent  date  contains  a  descrip- 
tion of  the  hydro-electric  plant  of  the  Nassau  Light  & 
Power  Company,  which  is  operated  by  Messrs.  J.  G. 
White  &  Company,  of  New  York,  under  the  management 
of  Mr.  K.  B.  Thornton,  for  many  years  connected  with 
the  Montreal  Light,  Heat  &  Power  Company. 


Chicago,  Union  Pacific  &  North- Western  Line  and  the  Salt  Lake 
Route.  Pullman  drawing  room  and  tourist  sleeping  cars,  come 
posite  observation  car,  dining  cars,  a  la  carte  service.  For 
rates,  sleeping  car  reservations  and  full  particulars,  apply  to  the 
general  agent  or  address,  B.  H.  Bennett,  2  East  King  Street, 
Toronto,  Ont. 


"CALVADUCT"AND"LORICATED" 
CONDUITS 

FOR  INTERIOR.  CONSTRUCTION 

Conduits  Company  Limited 

Sole  Manufacturers  under  Canadian  and 
U   S.  tetters  Patent 

TORONTO        -  CANADA 
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THE  SOUTHERN  CALIFORNIA  NEW  TRAIN.— 
BEST  ROUTE. 

The  Los  Angeles  Limited,  electric  lighted,  new  PuHman 
with  all  latest  innovations  for  travel  comfort,  leaves  Chicago 
10.05  r*-       daily,  arrives  Los  Angeles  4.45  P.  M.  third  day  via 

Quick  Repairs 

ON 

Dynamos  and  Motors 

Arc  Lamps  and  Transformers 

EKECTRICAA  REPAIR  &  SUPPLY  CO. 

SHERBR.OOKE.  QUE. 
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THE TELEPHONE  S 

Is  a  Companion,  Friend  and  Servant 

Combined. 
Invaluable    for    convenience   in  the 
household. 

LONG  DISTANCE  TELEPHONE  SERVICE 


has  no  equal  for  the  facility  it  affords  in 
business  life. 

Full  particulars  as  to  rates  and  service  at  the 
nearest  office  of  the 


B[[i  T[i[PiN[  GOiflNr  Of  mm 


We  make  Amme- 
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— Get  our  Prices — 


Mad.©  in  Cariacia 


"A  BEST  Educator 
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OTOR  WANTED— ABOUT  ONE  HUN- 
dred  horse  power,  alternating  current  ; 
say  how  long  in  use  and  where,  and  net  price 
on  cars.  Box  43,  Canadian  Electrical 
News,  Toronto,  Ont. 


Electrical  Machinery 


Having-  in  contemplation  certain  im- 
provements during-  the  summer  of 
1906,  to  increase  the  capacity  of  our 
plant,  the  following  Generators  may 
be  available  for  sale,  provided  suit- 
able offers  can  be  obtained. 

One  60  K.  W.  Staaey  2  Phase  laductor, 
133  Cycle 

One  360  K.  W.  Stanley  2  Phase  laductor, 
133  Cycle. 

Condition,  practically  as  new. 

Correspondence  is  invited. 
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The 


SlierbrooKe  Power,  Light  &  Heat  Co. 


Sherbrooke,  Que. 


PITMAN'S   WATER  WHEELS 


Highest  Efficiency 

Constructed  specially 
to  suit  the  condilioiis 
under    which  they 

work. 
My  prices  will  be 
found  lower  thanany 
other  firstclassmanu- 
facturer.  State  your 
requirements. 


PER.CY  PITMAN 

Bosbviry.  Ledbury,  ENGLAND 


SHedriGk's  New  Electric  LiflUt  Controllers 

High  Grade  Eleclrical  Measuring  Instruments. 

General  Sales  Agent  for 
Whitney  Electrical  Instrument  Co.  for  Canada. 


C.  E.  SHEDRIGK, 


SHERBROOKE,  QUE. 


TELEPHONES 


We  manufacture  TELEPHONES  for  all  kinds  of  aeruice 
Central,  Exchange,  Factory,  Warehouse,  etc.  Our 

DESK  TELEPHONE 

as  illustrated  is  a  handsome  instrument.  Perfect  in 
construction  and  design,  with  no  exposed  contacts  or 
wires,  and  has  many  other  points  of  advantage. 

Fully  guaranteed  and  sold  on  merit. 

Send  for  our  new  Telephone  Catalogue. 

John  Starr,  Son  &  Co.,  Limited 


p.  O.  Box  448 


HALIFAX,  N.  S. 


Please  Mention  The  CANADIAN  ELECTRICAL 
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Second  Edition,  Revised  and  Enlarged 


Price  $1.00,  Postage  Prepaid 


"The  How  and  Why  of  Electricity 

By  Charles  Tripler  Child 
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\A/HILE  the  added  matter  has  brought  tiie  volttme  up  to  date  in  every  phase  of  this  study,  the  original  text,  as  prepared  by  its 
brilliant  author,  remains  to  entrance  the  reader.  New  illustrations  have  been  made  where  it  was  deemed  possible  to  further 
lliiminate  the  explanatory  matter.  The  book  contains  no  mathematics.  The  phenomena  of  electricity  are  treated  in  splendidly 
arianged  word  pictures,  and  the  engineer,  the  student  and  the  non-technical  reader,  alike,  may  be  benefitted  and  entertained  by  this 
book.  , 


THE  HOWANDWHY 
OF  ELECTRICITY«<^ 

BvCHARLES  TRIPLERCHILP 
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"The  descriptions  are  helped  out  with  cuts  and 
diagrams  that  really  explain.  We  know  noth- 
ing that  gives  so  much  help  on  a  difficult  and 
complex  matter  in  so  short  a  space."— New 
York  Sun 

"We  can  unhesitatingly  recommend  this  bork 
to  all  non-technical  readers,  who  desire  a  simple 
and  yet  correct  account  of  the  different  features 

of  inodern   electrical  development."  Street 

Railway  Journal,  New  York. 

"Is  admirably  adapted  to  instruct  the  non- 
technical reader  who  is  interested  in  that  sul>- 
ject.  *  *  *  Mr.  Child  enjoyed  a  high  reputa- 
tion for  the  clearness  and  intelligibUity  of  his 
writing,  and  the  volume  in  question  exhibit* 
these  qualities."— New  York  Tribune. 

"  In  spite  of  the  great  mass  of  electrical 
literature  already  exhisting,  it  is  one  of  the  find 
good  books  of  its  kind.  *  "  ♦  It  will  find  a 
large  circle  of  readers  on  its  evident  merits"  — 
Engineering  News,  New  York. 
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Canadian  Steam  Boiler  Equipment  Co.,  Limited 

75  Adelaide  Street  West,  TORONTO 

Manufacturers  of      ||vipROYED  CYCLONE  SHAKING  AND  DUMPING  CRATE 


and  other  Steam  Specialties 


FEED  WATER  HEATERS 
FLUE  CLEANERS 
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The  Ogilvie  Millinf;  Company's  elevator  which  slipped  into 
the  river  at  Fort  William  will  be  rebuilt.  This  elevator  had  in 
operation  motors  to  the  extent  of  300  to  400  horse  power. 

The  Town  of  Carberry,  Man.,  has  just  closed  with  the  Cana- 
dian Westing-house  Company  for  a  50  k.w.  generator  for  a 
municipal  lighting  plant,  together  with  arc  lamps,  etc.  The 
engines  are  to  be  supplied  by  the  Goldie  &  McCulloch  Company 
and  the  wiring  and  construction  work  by  the  Electrical  Con- 
struction Company  of  Winnipeg. 

The  Municipal  Electric  Lighting  Department  of  Port  Arthur, 
Ont.,  has  installed  a  few  1000  c.p.  arc  lamps  for  street  lighting, 
by  way  of.experiment,  to  feel  the  public  opinion  in  the  matter. 
If  satisfactory,  arc  lamps  will  be  installed  all  over  the  town, 
replacing  the  present  system  of  incandescent  lights.  The  increas- 
ing of  the  plant  at  the  generating  station  is  also  under  considera- 


tion and  will  likely  be  authorized  this  year.  Tenders  will  shortly 
be  called  for  a  new  generator  of  about  600  k.w.  and  the  installa- 
tion of  additional  water  power  to  the  extent  of  1000  hor^e  power. 

For  some  months  past,  the  officers  and  engineers  of  the 
Montreal  Street  Railway  Company  have  been  in  consultation 
over  the  question  of  improvements.  After  careful  consideration 
it  was  decided  thit  the  increase  in  traffic  justified  the  purchase 
of  a  1,000  k.w.  Westinghouse  railway  generator,  as  well  as  three 
500  k.w.  Westinghouse  motor  generator  sets.  For  the  new  cars, 
which  promise  to  be  the  easiest  and  most  comfortable  of  any  in 
Canada,  twenty  quadruple  equipments  of  motors  were  ordered, 
and  fifty  sets  of  Westinghouse  air  brakes  with  motor  driven 
compressors.  The  fact  of  the  Montreal  Street  Railway  adopting 
the  Westinghouse  apparatus  and  intrusting  the  making  of  this 
costly  equipment  to  the  Canadian  Westinghouse  Company  is 
clear  evidence  that  Canada  is  now  able  to  compete  with  the 
world  in  everything  electrical. 
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The  Fredericton  Gas  &  Light  Company,  Fredericton,  N.B., 
are  installing  a  new  boiler  in  their  power  house. 

Happyland  has  probably  the  greatest  electrical  display  in 
Western  Canada  to-day.  The  Canadian  Westinghouse  Com- 
pany recently  closeil  the  contract  for  motors  for  supplying 
power  in  Happyland. 

Hinners,  Fielder  &  Johnston  is  a  new  firm  that  has  just  opened 
up  office  and  electrical  show  rooms  at  Fort  William,  Ont. ,  where 
they  carry  a  full  line  of  electrical  fixtures,  etc.  They  are  doing 
all  kinds  of  electrical  installation,  wiring,  etc.  Mr.  Hinners  has 
recently  been  in  the  employ  of  the  Fort  William  EleclricHl 
Department  and  was  formerly  employed  under  the  City  Electii- 
cian  at  Winnipeg.     Messrs.  Fielder  and  Johnston  have  both  been 


with  the  C.  P.  R.  electriCJil  construction  department  and  also  in 
the  employ  of  the  town  of  Port  Arthur. 

The  electric  lighting  plant  at  Moose  Jaw  is  at  present 
undergoing  extensive  additions  and  improvements.  The  build- 
ing itself  is  being  doubled  in  size  and  contains  a  new  office,  store 
room  and  testing  room.  The  power  department  has  been  added 
to  by  the  installation  of  a  new  350  h.p.  tandem  Corliss  engine 
manufactured  by  the  Robb-Armstrong  Company,  of  Amherst, 
N  S.,  and  a  new  200  h.p.  Robb-Mumford  boiler.  The  eng'ine  is 
direct  connected  to  an  Allis-Chalmers-Bullock  225  k.w. ,  3  phase 
alternating  current  revolving  field  type  generator.  An  Allis- 
Chalmers-Bullock  four-panel  marble  switch-board  fitted  with 
automatic  oil  circuit  breaker  has  also  been  put  in.  At  the  lime 
of  writing  most  of  this  machinery  is  in  place,  but  work  on  the 
enlargement  of  the  building  is  still  in  progress. 
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Westinghouse 

Single=Phase  Electric  Locomotives 


We  illustrate  one  of  the  thirty-five  electric  locomo- 
tives under  construction  for  the  New  York^  New 
Haven  and  Hartford  Railroad*  These  locomotives 
are  designed  to  operate  in  passenger  service^  on  both 
alternating  and  direct  current  systems^  at  speeds  up  to 

70  miles  per  hour* 

Canadian  Westinghouse  Co.,  Limited 

Genera.!  Offices  and  Works,  HaLmilton,  OntoLrio 

For  PaLTticulars  Address  Nearest  Office 
Lawlor  BIdg.,  King  aLnd  Yonge  Streets,  Sovereign  Bank  of  Canada  BIdg.. 

Toronto  Hamilton  Montreal 

152  HaLStings  Street  922-923  Union  Bank  Building         134  GreiLnville  Street 

Vancouver  Winnipeg  Ha-lifatx 


^665,  M^^Laren5t  Bate  i 

'^^essops  TO  T.W.NES5  & 


TELEPHONES 


.>^^  ft-. 

Mildg  Micrcphi: 

The  best  TPANSMfT" 
ir.rhtWortri, 

QUEBEC  ACE'. 
(Or  Tre 
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SwltGli-Boards  and  flnnunciators 


FIRE  ALARM  APPARATUS  and 

TELEGRAPH  INSTRUM 


Nesspnones,  Montrca 

732  Dopehester  S: 


k  MONTI 

ENTS  0) 


R&f\L 


^  "yOUR  ELtGTRlGnL  SUPPLY" 

 HOUSE  

61  St.  SUlpIce  Street  -  -  MONTFi^/YL 


WE  RECOMMEND 

E  ^  mm  m\ 

For  Dynamos  and  all  Electrical 
Machinery.  Always  in  market 
for  Scrap  Copper, Wire  and  Brass 

Syracvise  Smelting 
Works 

Montreal,  Que, 


The  Electrical  Construction  Co.  of  London.  Limited 


Perfection 
Type 


32-40  DuDdas  Street,  London    Can.  — Phone  1103. 

Dunaiiios  and  Motors 


Multipolat, 
Bifvolar,  Direct 
onnected  or  Belted 


High  efficiency.    Desijjned  lor  any   required  speed  or  voltage. 
We  contract  for  complete  installations. 
We  repair  machines  of  any  maite. 

Estimates  cheerliillj-  g-iven.    Descriptive  matter  furnished  on  application. 


MUNIGIPALITIES  AND  ILLUMINATING  COMPANIES 

Can  save  money  on  Electric  Plant  and  on  its  Operation  and  Maintenance 
by  comnninicatini^  wiih 

THE  UNITED  EIEGTRIC  COMPANY,  Limited,  TORONTO 


CdLiiadidLn  WKite  CompaLny.  Limited 

SOVEREIGN  BANK  BUILDING,  MONTREAL,  CANADA 

WINNIPEG  OFFICE:  BANK  OF  BRITISH  NORTH  AMERICA  BUILDING 

SNGINBMRS  AND  CONTRACTORS 

FOE. 

Stea.m   a-nd   Electric  RaLilroa.ds  :   Electric  Light  and  Power  Plants:   Buildirvt  Con- 
struction :  Water  and  Ga.s  Works  :  Docks,  Ha.rbor  Works,  etc.,  etc. 


J.  a.  WHITE  <S  COMPANY,  INC, 
New  York  City 


CO  R RESPONDENTS 
J.  a.  WHITE  <S  COMPANY.  LIMITED, 
London,  Enelaad 


WARISa-W  HITE  Bl  ILDINO  CO. 
Loadoa.  EBflaad 


WE   BUY,  SELL  AND  EXCHANGE 

DYNAMOS  and  MOTORS 

WHAT  HAVE  YOU  FOR  SALE?    WHAT  HAVE  YOU  TO  EXCHANGE?     WHAT  CAN  WE  SELL  YOU? 

We  Have  the  Largest  Electvical  Kepair  Shop  in  Canada 

FERD.  THOMSON  S,  CO. 

LONG   DISTANCE   PHONE   MAIN  3149 

770-772-774  CRAIG  STREET.  -  MONTREAL 


CANADIAN 


Electrical  News 

AND  EnQINEERINQ  JOURNAL 


SIXTEENTH  YEAR. 
No.  .7 


TORONTO,  MONTREAL  -    JULY,  1906    —  WINNIPEG,  VANCOUVER 


PRICE  10  CENTS 
$1.00  Per  Year 


"SUPERIOR''  Alternating 
Current 
Induction  Motors 

Single  PhsLse,  Mvilti  PhaLse, 
Constant  Speed,  Variable  Speed 

Alternators  for  Power  and  Light 


"SUPERIOR"  Direct  Current 
Machines  to  suit  all  Conditions 


THE  UNITED  ELECTRIC  CO.,  limited 

468-474  King  Street  West,  TORONTO 

GflNflDfl  WATER  TUBE  BOILERS 


P\irify  Feed  Walter 
Sxjperhea^t  Stea^m 


Cleacn  ElaLsily 

Give  Perfect  Combustion 


SEND  FOR  BULLETIN  NO.  32. 


Canada  Foundry  Company  Limited 


Head  Office  :   TORONTO,  ONT. 


Atriet  Offices :  MONTREAL 


HALIFAX  OTTAWA 


WINNIPEG 


VANCOUVER  ROSSLAND 
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lCE&SeHOOLfiRNlT# 


F.  N.  Phillips,  President. 


^PRESTON 


I,ong  Distance  Telephone  Main  41 18 

VolteL  Electric 
R.epair  Works 

Electrical  Repairs 
of  all  kinds 

Repaired  and  Reconstructed 

88  Adelaide  Street  West, 
TORONTO 

D.  MCGREGOR  JOHNSTON,  Proprietor. 


The  Local 
Hardware  Man 


"1 
I 

of  I 
er-  T, 


Is  one  of  the  first  to  know 
contemplated  building  oper- 
ations. His  favor,  his  "O.K." 
is  worth    having.    Talk  up 
your  goods  to  him  through 

HARDWARE  AND  METAL 

Goes  everywhere  in 
Canada  weekly.  .  . 

THE  MacLEAN  PUBLISHING  CO., 
LIMITED 

Montreal  Winnipeg  Toronto 


I 

i 
I 
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STEARNS 

ILLING 

TYPEWRITER 


BILLING  VISIBLE 


Manifold-Gauze  Carbon  Paper 
Royal   Paragon  Typewriter 
Ribbons 


Cantype  Duplicators 
Stencil  Paper  and  Inks 
— <  


110  St.  Francois 
Xavlar  Street, 

MONTREA 


68  Victoria 
Street, 

TORONTO 


Ml  F.  ?m  mi 


Geo.  H.  Olkey  2nd,  Secretary-Treaj.nTer 


MONTR5>f\b  TORONTO 


mi  m  Eim  me  mi 

Electric  Light  Line  Wire 
Incandescent  and  Flexible  Cords 


Rubber,  Mag-net,  Office  and 
Annunciator  Wires 
Cables  for  Aerial  and  Undergrpound  Use 

U.  S.  Factory :    American  Electrical  Works,  Providence,  R.  I. 
New  York  Store  :    W.  J.  Watson,  Agent,  26  Cortlandt  Street. 
Chicago  Store  :    F.  E.  Donohoe,  Agent,  82  Lake  Street. 


Electrica^l  R^epa^irs 

The  Best  Equipped  and  OldeM  Firm  in  Canada 

EiBGiriG  Repair  Si  muMm  60 


617  &  619  Lazauchetiere  St. 


MOSTREAL        ■       Bell  Telephone  Msia  2IZT 
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Do  You  Want 

BUSINESS? 

If  so.theNorth-Western 
field  and  Western  Canada 
offer  you  the  grandest  op- 
portunity of  your  life. 
We  reach  the  people  who 
Buy  and  can  tell  you  all 
about  it. 

Do  you  want  a  Repre- 
sentive  ? 

Write  us 

Western  Canada  Contractor 
and  Builders'  Gazette 
7ao  Union  Bank,  WINNIPEG,  MAN. 
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STUART-HOWLAND  COMPANY 

MANUFACTURERS  OFy^^^^^" 

The  Most  Symmetrical  and  Substantial  Line  of 

Street  Railway  Overhead  and  Pole  Equipment 

On  the  Market.   Everything  Fully  Guaranteed. 

Also  Dealers  in  Everything  Electrical.    Largest  and  Most  Complete  Line  in  the  East 


261. 2S7  Devonshire    TT|        C  TT VT 
4-5  Wl.Krop  S,.  BOSTON 
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McCormick 
T\jrbirves 

1,400  H.P. ,  400  R.P.M.,  160  feet  head,  driving  generator 
in  power  plant  of  the  Cascade  Water,   Power  and  Light 
Company,  British  Columbia. 

We  Design  and  Build 

Turbines  to  Meet  Requirements 


S.  Morgan  Smith  Cornpany,YorK,pa.,as./v. 


Branch  Office:  176  FEDERAL  STREET,  BOSTON,  MASS. 

Write  tor  cataloflue  it  interested 


WIRES  AND  CABLES 

Telephone,^TelegraphTnd  Electric 
I    THE  WIRE  AND  GABDeWMPANY,   -   -   -  MONTREAL 


WE  MANUFACTURE 


COPPER  WIRE  AND  GALVANIZED  WIRE 


FOR 


TELEPHONE,  TELEGRAPH  and  TRANSMISSION  LINES 


V 


Bright,  Annealed,  Oiled,  Spring,  Coppered  and  Tinned  Wires 
Wire  Nails,  Bright  Wire  Goods,  Wire  Hoops,  Etc. 

DOMINION  WIRE  MflNUFflGTURING  GO..  Limited 

MONTREAL  AND  TORONTO 
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The  Board  of  Trade  of  Regina,  Sask. ,  have  passed  a  resolu- 
tion in  favor  of  the  construction  of  an  electric  railway. 

Edmonton,  Alberta,  will  vote  on  a  telephone  improvement  by- 
law on  August  15th  which  calls  for  $65,000,  of  which  $30,000  is 
to  be  used  for  rebuilding-  the  wiring  of  the  city  and  the  balance 
for  central  office  equipment. 

The  recent  vote  in  Winnipeg  on  Sunday  street  cars  was  2,891 
for  and  1,647  against,  a  majority  of  1,244-  The  by-law  to  pro- 
vide $3,500,000  for  the  construction  of  a  power  development 
plant  was  carried  by  a  majority  of  2,000,  only  382  persons  voting 
against  it. 

The  Canadian  Consolidated  Mines  at  Trail,  B.C.,  are  now 
using  a  Westinghouse  electric  locomotive  for  hauling  cars  to 
and  from  the  mines,  as  well  as  three  Westinghouse  1,250  k.w. 
transformers.  The  company  finds  that  the  use  of  electricity  for 
power  and  haulage  increases  the  output  of  the  mines,  and  actu- 
ally decreases  the  operating  expenses. 

The  Great  West  Power  &  Machinery  Company,  of  Brandon, 
Man.,  was  recently  incorporated,  to  manufacture  dynamos,  mo- 
tors and  general  machinery.  The  capital  is  $500,000.  The 
promoters  include  Messrs.  Andrew  Kelly  and  P.  C.  Mitchell, 
both  of  Brandon  ;  C.  B.  McAllister,  of  Peterboro  ;  J.  D.  Fla- 
velie,  of  Lindsay,  and  James  Stuart,  of  Winnipeg. 

The  City  Council  of  Edmonton,  Alberta,  have  adopted  a  by- 
law fixing  the  highest  rate  for  electric  light  at  12  cents  and  the 
minimum  9  cents.  For  power  the  highest  power  rate  is  to  be  10 
cents  per  kilowatt  hour  and  the  low  rate  4  cents  per  kilowatt 
hour,  with  a  20  per  cent,  discount  to  users  of  20  h.  p.  ff'.otors 
who  take  power  constantly  for  six  hours  a  day. 

The  Grand  Trunk  Pacific  Telegraph  Company,  with  a  capital 
of  $5,000,000,  has  been  incorporated  under  a  charter  granted  by 
the  Dominion  Parliament  at  its  current  session.  The  incorpora- 
tors named  are  Messrs.  Chas.  M.  Hays,  Frank  W.  Morse,  Wm. 
Wainwright,  W.  H.  Biggar  and  D'arcy  Tate,  all  officials  of  ihe 
G.  T.  R.  with  the  exception  of  Frank  W.  Morse,  the  vice-presi- 
dent and  general  manager  of  the  Grand  Trunk  Pacific  Railway. 
Mr.  A.  Bruce  Smith  is  the  General  Manager  of  Telegraphs.  The 
Company  propose  to  carry  on  a  commercial  business  along  the 
lines  of  the  Grand  Trunk  Pacific  and  its  branches  connecling 
with  all  important  outside  points.  Authority  is  also  granted  to 
construct  telephone  lines  and  to  operate  wireless  stations. 

The  Weyburn  Telephone  Company,  of  Weyburn,  Sask., 
expect  to  extend  their  connection  south-east  to  Estevan  and 
north-west  to  Milestone.     It  is  likely  they  will  install  a  central 


station  at  the  latter  place.  The  system  in  operation  at  Weyburn 
is  what  is  known  as  the  double  wire  or  lull  metallic  system. 
There  is  accommodation  on  the  switch-board  fori 00  instruments, 
sixty  of  which  are  now  in  use,  and  it  is  fully  expected  that,  at 
the  rate  the  town  is  growing,  this  summer  will  see  the  central 
taxed  to  its  fullest  capacity.  The  telephones  at  present  in  use 
there  were  manufactured  by  Andrea  &  Son,  of  Milwaukee.  Jos. 
Merger  is  manager  of  the  system  at  Weyburn. 

The  West  Kootenay  Power  &  Light  Company,  which  sup- 
plies electricity  to  many  of  the  mines  in  British  Columbia,  re- 
ports unusual  activity  in  this  direction,  so  much  so  that  they 
have  decided  to  extend  their  electrical  distribution  plant.  On 
the  advice  of  the  well-known  consulting  engineers,  Messrs. 
Ross  &  Holgate,  of  Montreal,  the  Company  are  adding  to  their 
already  splendid  equipment  six  Westinghouse  raising  translor- 
mers  of  1,875  k.w.,  2,200  to  60,000  volts,  and  fifteen  lowering 
transformers  of  1,250  k.w.,  60,000  volts  to  2,200  and  440  volts. 
Throughout  the  entire  West  there  is  a  marked  increase  in  the 
use  of  electricity,  including  the  employment  of  electric  locomo- 
tives in  place  of  steam  for  mine  haulage,  fast  traction  work,  fac- 
tory yards,  etc. 


"CALVADUCrAND"LORICATED" 
CONDUITS 

FOR  INTERIOR.  CONSTR. VCTION 

Conduits  Company  Limited 

Sole  Manufacturer*  under  Canadian  and 
D.  S.  Lettera  Patent 


TORONTO 


CANADA 


20  YEARS'  EXPERIENCE 

The  Dymond  Gas  &  Engine  Co. 


TORONTO 


Limited 


Manufacturers  of  the 

"DYMOND  PATENTS" 

High  Regenerative  Principle 

PRESSUR-E  GAS  PRODUCERS  From  lo  to  1.500  b  h  p. 

BITUMINOUS   GAS   PRODUCERS    From  l.SOO  ,.p  to  any  sire 

SUCTION  GAS  PRODUCERS  5  to  boo  b.  h  p. 


-AGENTS  FOR- 


Crossley  High  Speed  Horizontal  eLnd  VerticB.1  Vis  A  Vis 

{vnd  Compovirvd  G&s  Engines  From  1-2  to  1.300  B.  H.  P. 

High  Gratde  AlternsLting  ^.nd  Direct  Current  Machinery 


Paper  Insulated  and  All  Kinds  of  Electrical  Cables 

Foster  Patent  Arc  Lamps  < 
Automatic  Water  Raising  Machinery 
Complete  Power,  Electric  Light,    Street    Railway   and    Hydraulic    Installations    Equipped  Throu|heut 
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The  Superior  Cement  Company,  Oran j;:eville,  Ont.,  have 
ordered  a  200  horse  power  Robb-Armstrong  engine  from  the 
Robb  Engineering  Company,  Amherst,  N.  S. 

The  New  Brunswick  Telephone  Company,  which  recently  ab- 
sorbed the  Central  Telephone  Company,  are  installing  a  modern 
central  energy  switchboard  in  their  new  exchange  at  Fredericton, 
N.  B. 

The  Dominion  Coal  Company  are  leaving  nothing  undone  to 
make  their  mines  at  Sydney,  N.S.,  a  paying  investment.  In  or- 
der to  greatly  increase  the  output,  owing  to  the  increasing  de- 
mand for  Canadian  coal,  the  company  have  ordered  three  West- 
inghouse  generators  of  500  k.w.  capacity,  together  with  ex- 
citers, transformers  and  motors.  This  apparatus  is  to  be  used 
for  pumping,  ventilating  fans,  hoisting,  lighting  and  general 
mine  work  and  will  be  supplied  by  the  Canadian  Westinghouse 
Company,  of  Hamilton. 

A  prospectus  of  the  Dunnville,  Wellandport  &  Beamsville 
Electric  Railway  Company  has  been  issued.  The  head  office  of 
the  company  is  to  be  at  Wellandport,  and  the  authorized  capital 
$^oo,ooo.  Among  the  provisional  directors  is  Mr.  J.D.  Bennett, 
Beamsville.  The  prospectus  states  that  it  is  the  intention  of  the 
company  to  build  the  road  from  lake  to  lake.    Starting  at  Port 


Maitland,  at  the  mouth  of  the  Grand  River  on  Lake  Erie,  the 
route  is  continued  through  the  township  of  Dunn,  to  Dunnville; 
thence  north,  through  the  townships  of  Moulton,  Canboro  and 
Waintleet,  to  the  village  of  Attercliflfe.  Here  the  road  will  run 
in  an  easterly  direction  to  Wellandport,  thence  north  again  to 
Bismark  and  St.  Anns,  continuing  through  Clinton  township  to 
Beamsville,  and  from  there  direct  north  to  Lake  Ontario. 

Quick  Repairs 

ON 

Dynamos  and  Motors 

Arc  Lamps  and  Transformers 

ELECTRICAL  REPAIR  &  SUPPLY  CO. 

SHERBKOOKE.  QUE. 


SUNBEAM 


The  High  Priced  Lacmp 


MaLnufaLCtvired  byj 


The  SINBEAM  INCANDESCENT  LAMP  CO. 

of  Canada,  Limited. 

Ma.in  Office:    TOR.ONTO  Fa^ctoryj    ST.  CATHARINES 


14  in.  3  Stage  Worthington  Turbine  P  umps.  Capacity  5  MlHion  Ga^Hons  per  24  Hours* 

WORTHINGTON  TURBINE  PUMPS 

ARE  RELIABLE,  DURABLE,  EFFICIENT  AND  EXCEEDINGLY  SIMPLE 

If  you  have  any  difficult  pumping  problem  for  solution, 
write    us,    our    experience    is    at    your  disposal. 

The  JOHN  McDOUGALL  CALEDONIAN  IRON  WORKS  CO.,  Limited 

Builders  tor  Canada  -  -  -  MONTREAL 

Write  for  Catalogue  B2 
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E.  Murphy,  electrician,  Ottawa,  is  announced  to  have  assign- 
ed to  E.  A.  Larmouth. 

The  Brantford  Electric  &  Operating  Compan)-  are  making  still 
further  improvements  to  their  plant.  They  have  ordered  a  new 
400  kilowatt  generator  and  new  marble  switchboards.  At  the 
Pratt  &  Letchworth  works  the  old  high  frequency  motors  are  be- 
ing replaced  with  low  frequency  motors. 

The  announcement  was  made  on  June  25,  by  the  Brandon 
Electric  Light  Company,  that  after  July  22  the  rate  for  lighting 
would  be  reduced  from  20  cents  per  hour  to  10  cents,  with  a  dis- 
count of  5  per  cent  for  prompt  payment.  Power  rates  will  be 
reduced  from  i2>^  cents  to  a  rate  of  from  2%  to  10  cents  per 
kilowatt,  according  to  the  nature  of  the  contract. 


A  committee  has  been  appointed  bv  the  City  Council  of 
Calgary,  Alberta,  to  get  full  particulars  'regarding'the  establish- 
ment ot  a  municipal  telephone  system. 

An  electrical  storm  on  July  3rd  set  fire  to  the  sub-station  at 
Grimsby  of  the  Hamilton,  Grimsby  &  Beamsville  Railway 
which  was  totally  destroyed.  The  loss  on  building  and  machin- 
ry  was  about  $25,000. 

A  company  has  been  incorporated  as  the  Consolidated  Light 
Heat  &  Power  Company,  Limited,  with  a  capital  of  $2,oco  000 
and  head  office  in  Toronto.  The  charter  has  been  granted  to 
Messrs.  Albert  Oakley,  J.  W.  Mitchell,  A.  L.  Malone  H  G 
Wallace,  J.  A.  Martin  anj  C.  W.  Flennv,  of  Toronto,  and  W.  l' 
Lyon,  of  Boston.  Power  is  given  to  produce  and  distribute 
electncny  and  gas  for  lighting,  power  and  heating  purposes 


I      IDE.^L  ENGINES 


PERFECTION  IN  HIGH  SPEED  ENGINE  DESIGN. 
NOISELESS  RUNNING  -  PERFECT  LUBRICATION 
ACCESSIBILITY  -  ECONOMY. 


SEND  FOR  BULLETIN  NO.  6. 


TUG  GOLDIE  &  MCGULLOGH 

CO..  LifPiied 


GALT 


ONTARIO 


CANADA 


We  Make  Wheelock  Engines,  Corliss  Bn^nrs  Idc«l  Eneirrs 
Boilers  bteam  and  Power  Pcmps.  Oatmeal  Mill  Machinerr, 
Klour  Mill   Machinery.   Gyrators,  Working  Machineiv 

Shingle  Machinery,  Heading  and  Stave  Machinery.  Wood  Rim 
Split  Pulleys,  Iroii  Pulleys.  Shafting.  Hanirers,  Gearing.  Coup- 
lings, Friction  Clutch  Couplings.  Clutch  Pulleys,  Safes.  Vaalls, 
and  Vault  Doors. 


I 


PROTt.CTION=N/VT0RE'S  FIRST  L/VW 


Wherever  nature  finds  herself  attacked  hy  some  new 
destructive  agent,  she  at  once  sets  to  work  to  provide  «ome 
means  of  protecting  herself  against  the  destroyer.  This 
economy  of  nature  has  taught  men  that  it  is  cheaper  to 
pay  for  protection  than  to  stand  the  expense  resulting  from 
loss  of  life  and  destruction  of  property. 

Fully  50%  of  the  repairs  to  Arc  Lighting  Systems 
are  due  to  the  opening  of  the  secondary  or  lamp  circuit 
during  operation.  The  abnormally  high  potential  occurring 
under  this  condition  causes  a  break-down  in  the  insulation 
of  the  line,  lamps,  or  station  equipment.  From  the  nature 
of  Series  Lighting  Construction,  in  case  of  open  circuit,  a 
wire  carrying  a  potential  of  several  thousand  volts  will 
injure  both  life  and  property. 

THE  OPEN  CIRCUIT  PROTECTOR 

opens  an  oil  switch  in  the  primary  side  of  the  regulator  the 
instant  the  break  occurs,  thus  preventing  any  accident 
which  might  occur  to  life  and  property. 

Manufactured  under  Royalty  in  Canada  under  the 
Canadian  Patent  No.  1 14992,  dated  November  2 ^rd,  1004, 
by 


H6e 


R.  E.  T.  PRINGLE  CO.,  Limited 

Manufacturers  and  Dealers  In  Electrlca.1  Apparaus  and  Supplies 

ST.JOHN.N.B.    MONTREAL.  QUE.  TORONTO.  ONT.   WINNIPEG.  MAN.   it-^s  vl:^*^^.  m..tr^M, 
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ALLIS-OHALMERS-BULLOCK 

LIMITED 


An  800  H.  P.  Induction  Motor  under  construction  for  the  Ogilvie  Flour  Mills  Co.,  Limited,  at  Fort  William. 


ALTERNATING  CURRENT  MACHINERY: 

Ciener.itors.     Synchronous  Frequency  C  hangers.      Iiiduciion  Motor  Frequency  Changers.    Synchronous  , 
Motor-Generator  Sets.     Induction  Motor-Generator  Sets.     Synchronous  Motors.     Induction  Motors, 
Transformers.      Turbo  Generators.  Switchboards. 

DIRECT  CURRENT  MACHINERY :  ^^'gtJi:i^-i^T;;:;.JzzlzSz;^- 

street  Car  Equipments.  Bullock  Te.isers  for  Printing  Presses.  Multiple  Voltage  Balancing  Sets. 
Multiple  X'oltage  Variable  Sdeed  Kquipiiients.  Switchboards.  Small  Bipolar  and  Multipolar  Motors 
and  Genarators. 


Head  Office  and  Works  :  MONTREAL 


District 

MONTREAL  :  82  Sovereign  Hank  Bldg. 
NEW  GLASGOW,  N.S.:  Telephone  BIdg. 
WINNIPEG  :  24  Canada  Life  Bldg. 


Offices 


TORONTO  :  200  McKinnon  Bldg. 
NELSON  :  Josephine  St. 
VANCOUVER  :  416  Seymour  St. 


vi. 
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SPA.RKS. 

The  New  Brunswick  Telephone  Company  will  spend  $100,000 
this  year  extending  and  improving  the  service. 

The  Electrical  Construction  Company,  of  London,  Ont. ,  have 
received  an  offer  to  remove  their  works  to  Chatham. 

The  Canadian  Westinghouse  Company  have  secured  the  con- 
tract for  the  electric  plant  for  lighting  the  new  Traders'  Bank 
building,  Toronto. 

The  Welland  County  Telephone  Company  have  commenced 
active  work  on  their  Bridgeburg  line,  and  will  rapidly  extend  the 
service  throughout  the  country. 

Fort  William,  Ont. ,  owns  its  electric  light  plant.  The  meter 
basis  of  charge  has  been  found  the  more  satisfactory  and  steps 
to  put  the  entire  lighting  system  on  that  basis  are  being  taken. 

The  Canadian  Newcomb  Motor  Company,  Limited,  of  Mon- 
treal, has  been  incorporated,  capital  $600,000,  to  manufacture 
power  generators  and  motors,  etc.  Messrs.  Duncan  MacDonald 
and  F.  L.  Wanklyn  are  interested. 

The  Canadian  Electric  Light  Company,  of  Levis,  Que.,  have 
issued  a  very  satisfactory  statement  for  the  year  ending  Apiil 
30th,  1906,  the  gross  receipts  being  $72,712.36,  whilst  for  the 
previous  year  they  were  only  $58,161.52,  that  is,  an  increase  of 
appoximately  24  per  cent.  The  expenses  show  an  increase  of 
only  $900. 

The  New  Brunswick  Telephone  Company  have  elected  the  old 
board  of  directors  composed  of  Hon.  A.  G.  Blair,  Senator 
Thompson,  J.  L.  Black,  Charles  Fawcett,  W.  T.  Whitehead,  Dr. 
Stockton,  HndC.  F.Sise.  At  a  subsequent  meeting  of  the  directors 
Hon.  Mr.  Blair  was  elected  president,  J.  L.  Black,  vice-president, 
Senator  Thompson  managing  director  and  treasurer,  and  W. 
E.  Smith  secretary. 

Mess  s.  Quinlan  &  Robertson,  of  Montreal,  were  last  month 
awarded  the  contract  for  the  constuction  of  a  new  cement  dam 
at  Ragged  Rapids  for  the  town  of  Orillia,  Ont.,  the  price  to  be 
$46,487,11.  The  cost  of  removing  the  present  dam,  which  has 
caused  cmsiderable  discussion,  will  not  be  a  very  large  item,  as 
the  contrictors  undertake  to  remove  it  for  90  cents  a  )"ard,  and 
there  are  3,000  yards  in  the  structure. 

The  Haldimand  Rural  Telephone  Company,  Limited,  was 
incorporated  last  month,  with  a  capital  of  $3,000,  to  carry  on 
the  business  of  a  telephone  company  within  the  county  of 
Northumberland.  The  incorporators  are  Messrs.  Thos.  Hoskin, 
James  Ross,  J.  D.  Craig  and  Andrew  Spear,  all  of  the  Township 
of  Haldimand,  and  Thomas  Spear,  of  the  Township  of  Hamilton. 


Supplementary  letters  patent  have  been  issued  by  the  New- 
Brunswick  Government  increasing  the  capital  stock  of  the  Cen- 
tral Telephone  Company  from  $209,000  to  Si, 000, 000,  divided 
into  shares  of  $10  each.  Authority  for  the  increase  is  granted 
subject  to  the  condition  that  the  legislature  may  be  at  liberty  to 
amend  the  original  charter  of  the  company. 
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Style— 25  K.W.  Low  Frequency. 


TRANSFORMERS 


Designed  to  meet  the 

MOST  RIGID  SPECIFICATIONS 
ANY  CAPACITY 

The 

PACKARD  ELECTRIC  CO. 

ST.  CATHARINES 
MONTREAL         -  -  WINNIPEG 
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"  ONEIDA 


99 


Galvanized  Chain 


For  Arc  LoLmp  Svispension 


Heavily 

Galvanized 


Will  outwear 
cord,  cable  or 
rope  many 
times  over 


R.\ins  eatsily 
over  any  stand- 
ard Pulley 


R.\ist  Proof 


Flexible  \inder 
all  conditions 
a^nd  weattKer 


The  most 
dvirable  and 
economical  ma- 

teria-l  on  the 
market  for  the 
pvirpose 


Oneida  Galvanized  Chain  is  now  in  use  in  all  the 
largest  cities  in  the  country  for  Arc  Lamp  Suspension 


MoLnufBLctured  By 


ONEIDA  COMMUNITY,  Limited 
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SHAWMUT 


99 


N.  E.  Code  Standard  Indicating  Fuses 


HAVE 
BLACK  TUBE 
COPPER  FINISH 


2S0  Volts 


fiOU    »  oil.''. 


A 


RE  ATTRACTIVE 
RE  ACCURATE 
RE  RELIABLE 


NEW  PRICES.  NEW  DISCOUNTS 

Send  for  Bulletin  No.  32 


CHASE-SHAWMUT  CO 

NEWBURYPOR.T.  MASS. 
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THE  STANDARD 
FOR 
RUBBER 
INSULATION 


R.eg.  U.  S.  Pa-tent  Office 


maintain  their  high  electrical  efficiency  under  the  most  exact- 
ing conditions.  They  are  not  affected  by  extremes  of  tempera- 
ture, commercial  acids  or  alkalies.    They  improve  with  age. 

The  plain  insulation  [without  a  protective  covering]  is 
soaked  three  days  in  water  before  being  tested. 

THE  OKONITE  COMPANY,  Limited 

253  Broadway,  NEW  YORK,  U.S.A. 


The  McEWEN  "n&c 


In  Simple  and  Compound  Units 


Unexcelled 

for 
Simplicity, 
Efficiency 

and 
Economy 


17-IH  X  20  1  iindcin  Coinpoiind. 


WRITE  FOR  LATEST  BULLETIN  AND  PRICES. 


Waterous  Eng^ine  Works  Co. 

BRANTFORD,  CANADA 


THE  CANADIAN  ELECTRICAL  NEWS 


Juh',  1906 


CLASSIFIED  INDEX  OF  ADVER.TISERS. 


ALTERNATORS. 

Allis-Chalmers-Bullock   v 

Canadian  General  Electric  Co   I 

Diamond  Gas  &  Engifle  Co   ii 

Electric  Repair  and  Contracting  Co.   ...  II 

Electrical  Construction  Co.  of  London. .  .  IV 

Pringle  Co.,R.  E.  T.   iv 

Packard  Electric  Co   vi 

Thompson  &  Co.,  Fred   IV 

United  Electric  Co..  Limited  I,  IV 

BABBITT  METAL. 

Canada  Metal  Co   xvii 

Syracuse  Smelting   Works   IV 

BOOKS  AND  MAGAZINES. 

Canadian  Hardware  &  Metal  Merchant.  II 

Standard  Wiring   xvi 

Spon  &  Chamberlain   xv 

BOILERS. 

Goldie  &  McCulloch  Co   i.v 

McDougall  Caledonian  Iron  Works,  J  iii- 

Robb  Engineering  Co   xv 

BOILER  ACCESSORIES 

Underfeed  Stoker  Co   xi 

BATTERIES 

Berlin  Electrical  Mfg  Co   xv 

Kronberg  &  Co   2«o 


COMMERCIAL  AGENCIES. 

Bradstreet's   xvii 

CROSS-ARMS.  SIDE-BLOCKS.  AND 
BRACKET-ARMS. 

Stuart- Howland  Co  .*   II 

CASTINGS  AND  PATTERNS 

McDougall  Caledonian  lion  Works,  J  iii 

CONDUIT  TUBING 


Collyer  &  Brock   xii 

Montreal  Electric  Co     xiv 

Conduit  Company  Limited   ii 

ELECTRIC  WIRE 

OkoniteCo   ix 

ELECTRICAL  SUPPLIES. 

Bongard  &  Co.,  C.  W   x 

Canada  Metal  Co   H 

Collyer  &  Brock    xii 

Dawson  &  Co.,  J.  A   xii 

Forman,  John   xii 

Jones  &  Moore  Electric  Co   xvii 

Midland  Electric  Co   xvii 

Munderloh  &  Co   IV 

Ness,  McLaren  &  Bate   IV 

Northern  Electric  &  Mfg.  Co   xvii 

Okonite  Co     ix 

I'ringle  Co.,  The  R.  E.T   iv 

Packard  Electric  Co   vi 

Shedrick,  C.  E   xiii 


ENGINEERS  AND  CONTRACTORS. 


Aitken,  K.  L   xvi 

Brandeis,  Charles   xvi 

Canadian  White  Company   IV 

Collyer  &  Brock   x 

Electric  Repair  and  Contraclin;;  Co   II 

Fielding,  John  S   xvi 

Gest,  Guy  M   xvi 

Kelsch,  R.  S   xvi 

Merrill,  E.B   xvi 

Marchand  &  Co.,  P.  E   xvi 

Plews  &  Trimingham    xvi 

Parke,  R.  J                                     .'. .  .  xvi 

Starr,  Son  &  Co.,  John    xiii 

Shepherd,  S   xvii 

Thompson  &  Co.,  Itc^i   IV 

WeStcott  &  Grier   xvii 

ENGINES  (GAS  AND  GASOLINE). 

Dymond  Gas  &  Engine  Co   ii 

Goldie  <fc  McCulloch  Co   iv 

Power  and  Gas  Machine  Co  xviii 

ENGINES  ISTEAM). 

Allis-Chalmers-Bullock   v 

Diamond  Gas  &  Engine  Co   ii 

Goldie  &  McCulloch  Co   iv 

Waterous  Co   i\ 

Robb  Engineering  Co   xv 

ELECTRICAL  INSTRUMENTS. 

Weston  Electrical  Instrument  Co    wi 

GENERATORS  AND  MOTORS. 

Allis  Chalmers-Bullock   v 

Canadian  General  Electric  Co   I 

C'ollyer  &  Biock   xii 

Canadian  Westinghoiise  Co  Ill 

Diamond  Gas  &  Engine  Co    ii 

Electric  Repair  and  Contracting  Co   II 

Electrical  Construction  Co.  of  London. .  .  I\" 

Packard  Electric  Co   vi 

Pringle  Co., R.  E.T   iv 

Starr,  Son  &  Co.  John   xiii 

Thompson  &  Co.,  Fred   IV 

Unitid  Electric  Co  I,  IV 

FUSES  AND  FITTINGS 

Chase-Shawniut  Co   viii 

GALVANIZED  CHAIN  FOR  RAISING  AND 
LOWERING  ARC  LAMPS. 

Oneida  Comnninilv,  Linilti'ii  

INSULATING  MATERIALS 

Okonile  C  o   ....  ix 

INSULATED  WIRES 

Dominion  Wire  Mfg.  Co   i 

Diamond  Gas  &  Cin^ine  Co   ii 

Okonite  Co   ix 


LIGHTNING  ARRESTERS. 

Pringle  Co. ,  R  E.  T  


LAMPS. 

Al.is-Chalmers-Bullock   v 

Canadian  General  Electric  Oj   I 

Canadian  Westinghouse  Co                ....  Ill 

Diamond  Gas  &  Engine  Co   ii 

Electric  Repair  and  Contracting  Co   II 

Forman,  John   xii 

Packard  Electric  Co.,  The   »i 

Pringle  Co..  R.  E.  T   iv 

Sunbeam  Lamp  Co   iii 

Thomson  &   Co.,  Frr  ;  IV 

MICA. 

Kent  Brothers.  .  .  xv 
METERS. 

Canadian  General  Electric  Co   II 

Canadian  Wesiinghouse  Do  III 

Packard  Electric  Co   vi 

OFFICE  FURNITURE. 

Canadian  Office      School  1  urniture  Co.  II 

POLES  (CONCRETE) 

Concrete  Pole  Co   xiii 


PUMPS. 

Allis-Chalmers-Bulloi  k  .  .  .  .  v 

Diamond  Gas  &  Engine  Co   n 

Goldie     McCulloch  Co.   iv 

McDougall  Caledonian  Iran  Woiks,John  iii 

PULLEYS. 

Goldie  &  McCulloch  Co.  iv 

RAILWAY  FEED  WIRE 

Okonite  Co.          .                   '  ix 


REPAIRS  ELECTRICAL 

Collyer  \  Brock   xii 

Chase-Shawmul  Co   viii 

Electrical  Repair  &  Supply  Co. ...  ii 

Electric  Repair  and  Contracting  t..  ....  II 

Thomson  &  Co. ,  Fred   I  \' 

SWITCHBOARDS. 

.•\llisChalmers-BiiIl.>CK  \ 

Canadian  General  Electric  C"  I 

Canaiiian  Westinghouse  Co.  .  .  Ill 

Collyer  &  Brock    xi« 

Chase-Shawmut  Co    xiiii 

Diamond  Gas  &  Engine  Co                   .  ii 

Electric  Repair  and  Contracting  Co.  II 

Electric  Construction  Co.  of  I^^mlon   IV 

Hill  Electric  Switch  Co  ...  x>i 
Ness,  McLaren  &  Bale.  .  .  IV 
Pringle  Co..  R  E.  T.  ...  it- 
Thompson  &  Ca,  Fred  .  .  . . .  I\' 
United  Electric  Co.    I.|V 
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NERNST  LAMP  INSTALLATION. 

Messrs.  John  Bertram  &  Sons,  Limited,  the  well- 
known  tool  manufacturers  of  Dundas,  Ont.,  have  re- 
cently completed  a  new  foundry  building,  the  artificial 
lighting  of  which  is  furnished  by  Nernst  lamps.  This 
is  said  to  be  the  first  installation,  on  a  large  scale,  of 
Nernst  lamps  in  a  foundry  in  Canada.  About  42 
lamps  have  been  installed. 

The  new  foundry  is  electrically  driven  from  a  cen- 
tral transformer  station.  The  total  capacity  of  electric 
power  is  about  400  k.w.,  this  being  supplied  by  the 
Hamilton  Cataract  Power,  Light  &  Traction  Company. 


A  175  k.w.  motor  generator  set  manufactured  by 
the  Canadian  General  Electric  Company  supplies  the 
direct  current  for  the  cranes.  A  75  h.p.  motor  runs  a 
Canadian  Rand  drill  air  compressor  and  a  1,000  gal- 
lon electrically-driven  fire  pump  supplies  pressure  for 
the  water  mains. 


The  fate  of  Gait  regarding-  the  power  contract  has  not  yet 
been  decided.  The  Gait  Electric  Light  Company  want  a  five- 
year  extension  of  franchise,  and  their  offer  is  meeting  with  op- 
position because  of  the  proximity  of  Niagara  power. 


THE  CROCKER  TURBINE 

Various  styles  of  setting  to  suit  different  locations  and 
lieads  up  to  150  feet.  If  you  have  a  Water  Power  to  de- 
velop, we  should  be  glad  to  have  you  write  us.  Ask  for 
Bulletin  No.  200. 


THE  JENCKES  MACHINE  COVIPANY.  Limited 


Si  »m  (ttliret 


roico\T4),  iio^iSLAyn, 

HtLIFIX,  VAtftOUFER. 


Kxecutive  Office, 

34  L  I  \sno  tr^  e  st.,  sheicbuooke,  que. 


I'luiits 


SHEUHROOKE,  QUE 
ST.  C  IT  HA  UISES,  ONT. 


"WATCHES  OVER  THE  GOAL  PILE" 


CONSTANT  TEMPERATURE 
AND 

HIGH  EFFICIENCY 


OFFICES: 


MONTREAL 

TORONTO 

ST,  JOHN,  N.  B 
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Switchboards  and  Pauelboards 

COLLYER  &  BROCK 

MONTREAL 

Condviit   Boxes,   Bvishirvgs,   Lockrvvits    a^r\d  Fittings 
Also  MaLMufacture  i    of    every    description,   a^s   well    ecs   Knife  Switches 

and   enclosed  F\jses. 

GET  OUR  PRICES  BEFORE  ORDERING. 


LINE    AND    CONSTR.UCTION  MATERIAL 


STEEL  POLES 
TIES 

HANGERS 

STRAIN  INSULATORS 

WOODEN  POLES 

tAR  SEATS 

TROLLEY  BASES 

WHEELS  AND  HARPS 

FIELD  COILS 


Prompt  Shipment  from  Stock  at   Right  Prices 
for  Reliable  M  ateria  I. 


BARE,     RUBBER    COVERED  AND 
WEATHERPROOF  WIRES  AND 

CABLES 

EARS 

STOMBOUGH  GUY  ANCHORS 
.   -   -    A.1L.SO  ... 
TROLLEY  CORDS 

INSULATING  MATERIALS 
CAR  CURTAINS 

TROLLEY  POLES 
and  Street  Railway  and  Electrical  Material  of  Eve^y  Description. 

J.  A.  DAWSON  6.  CO..  M'oVAl:'A^Vvfe 


LIGHTNI.VG  ARRESTERS 
BRACKET  ARMS 

RAIL  BONDS 

INSULATORS 

GUY  WIRE 

GEARS  AND  PINIONS 

ARMATURE  COILS 

HARD  FIBRES 

TAPES 


I  THE  HILL  ELECTRIC  SWITCH  CO.,  LIMITED  | 

];  V  ™  MANUFACTURERS  OF  A  FILL  LINK  OF  |[ 

1!  n 


Knife  Switches,  a^lso  PaLnel  Boacrds 
Switchboards  and  Electrical  Specialties 


Prices  Furnished  on  Application. 
Special  facilities  for  designing-  and 
making  tools  for  any  class  of  work. 


|j=|sbT=l=T=l=r=l=T^  =1=1=1=^=1=1=1=1.^^1^^ 


1320  St.  LcLwrence  Street 

^MONTRIi:AL 


Telephones  of  Every  Description 

SWITCHBOARDS 

AND 

TELEPHONE  LINE 
SUPPLIES 

JoKrv  FormacFv 

248  and  2  50  Crnig  Str*pf 

Montreal,  Que 
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CANADIAN  ELECTRICAL  ASSOCIATION 
OFFICERS. 

Mr.  R.  G.  Black,  the  new  President  of  the  Canadian 
Electrical  Association,  is  the  chief  electrical  engineer 
for  the  Toronto  Electric  Light  Company.  He  received 
his  early  education  in  the  public  and  high  schools) 
taking  the  mechanical  engineering  course  at  the 
School  of  Practical  Science,  Toronto.  Since  grad- 
uating he  has  been  connected  with  several  large 
electrical  companies  in  the  United  States  and  Canada 
and  is  at  present  laying  out  new  work  in  connection 


Mr  W.  N.  Ryerson,  the  Second  \'ice-President, 
who  is  probably  not  so  well  known  to  Canadians,  is 
superintendent  of  the  Ontario  Power  Company  and 
the  Niagara  Construction  Company.  He  was  born  in 
New  York  City  and  completed  his  electrical  engineering 
course  at  Columbia  University  in  1896.  He  was  with 
the  Sprague  Electric  Elevator  Company  and  the 
Western  Electric  Company  for  some  time  and  spent 
three  years  in  the  electrical  department  of  the  Metro- 
politan Street  Railway,  New  York,  in  connection  with 
the  construction  and  operation  ot  power  and  sub- 


A.  A.  Dion,  Oitdwa. 


C.  B.  Hisr,  London. 


Lkwis  Hi  kkas,  ^Jucbec 


H.  O.  FiSK,  Feterboro.  L.  W.  Pratt,  Branllord.  J-  ^V.  Fi  kch  1  .  \\  alkorville. 
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with  the  distribution  of  Niagara  power  in  Toronto. 

Mr.  R.  S.  Kelsch,  First  Vice-President,  is  the  well 
known  consulting  engineer  of  Montreal.  He  has  been 
closely  associated  with  electrical  development  work  in 
that  city,  being  connected  with  both  the  Lachine 
Rapids  Hydraulic  &  Land  Company  and  the  Montreal 
Light,  Heat  &  Power  Con^pany,  as  well  as  many  other 
important  plants  throughout  Canada. 


stations.  In  1902  he  went  with  the  Manhattan 
Railway  Company  as  chief  operator  of  main  generating 
station  and  was  later  made  superintendent  of  sub- 
stations for  that  company.  He  held  the  same  position 
with  the  Interborough  Rapid  Transit  Company  when 
they  leased  the  Manhattan  Railway  Company,  and  had 
entire  charge  of  building  and  operating  all  the  sub- 
stations of  the  Manhattan  (elevated)  system  and  also 
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of  the  sub-way,  fifteen  sub-stations  in  all.  In  the 
spring  of  1905  Mr.  Ryerson  was  appointed  assistant 
superintendent  of  the  Niagara  Construction  Company, 
who  built  the  entire  plant  of  the  Ontario  Power 
Company,  and  a  few  months  later  was  made  superin- 
tendent of  the  latter  company. 

The  Executive  Committee  is  composed  of  men  who 
have  the  interests  of  the  Association  at  heart,  and  we 


LARGE  GENERATORS  PREDICTED. 

Mr.  B.  A.  Behrend,  chief  electrical  engineer  of  .the 
AUis-Chalmers  Company,  in  a  lecture  delivered  before 
the  Engmeering  Department  of  the  University  of 
Wisconsin,  stated  that  the  next  few  years  would  see 
electrical  generating  units  as  large  as  25,000  kilowatts 
or  32,000  horse  power  capacity.  These  gigantic  gen- 
erators, he  believes,  will  follow  as  a  natural  evolution 


J.  J.  Wright,  Toronto. 


J.  M.  Robertson,  Montreal. 


B.  F.  KKKSt)K,  Linilsax. 


W.  Williams,  Sarni; 
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may  safely  predict  that  when  the  annual  convention  of 
1^907  is  reached  the  report  will  show  a  good  year's 
work. 


ELECTRICAL  TRADES  EXHIBITION. 
Jsut  as  this  number  of  the  Ei,i:c:tuical  News  is 
going  to  press,  we  are  advised  that  the  promoters  of 
the  ICIectrical  Trades  ICxhibition  announced  to  be  held 
in  Montreal  in  September  have  decided  to  postpone 
the  Exhibition  until  a  later  date,  in  order  that  more 
time  might  be  given  for  the  preparation  of  exhibits. 


resulting  from  the  introduction  of  the  steam  turbine,  a 
form  of  prime  mover  which  with  its  high  peripheral 
speeds  of  three  and  four  miles  per  minute,  lends  itself 
readily  to  units  of  great  capacity.  In  his  opinion  the 
mammoth  generators  of  the  future  will  develop 
current  at  a  potential  of  30,000  volts.  Units  such  as 
he  refers  to  have  three  times  the  capacity  of  the  largest 
existing  apparatus. 


Tin-  I>i'llii  iV  rower  l  ompany,  Dt-llii,  Ont.,  are  l>iiiklii\ j,' 

a  new  tlani. 
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that  the  conditions  under  which  they  are  operating 
can  be  improved.    The  paper  by  Mr.  McKay  was  of 
general  interest,  inasmuch  as  it  gave  a  concise'explana- 
tion  of  many  legal  points  heretofore  obscure.  Some 
time  was  this  year  devoted  to  the  Question  Box,  which 
is  undoubtedly  a  step  in   the   right  direction.  Under 
Mr.    Dion's   able  guidance,   the  Question   Box  has 
become  a  most  valuable  feature,  and  we  hope  that  its 
usefulness  will  continue  to  increase  as  the  result  of 
more  general  participation  by  the    members.  The 
meeting  place  for  the  next  convention  was  left  with 
the    Executive     Committee.      Montreal     has  been 
suggested.     If  the  Association  is  to  be  recognized 
as  representative  of  the  electrical  interests   of  the 
Dominion,  the  question  of  holding  a  convention  in 
Winnipeg,  and  perhaps  one  in  St.  John  or  Halifax,  is 
worthy  of  consideration. 


The  ' '  Canadian  Electrical  News  ' '  has  been  appointed  the  ofBcial  paper 
of  the  Canadian  Electrical  Association. 
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This  number  of  the  Electrical 

Association  Corvventlorv.  ./    n  r 

report  of  the  proceedings  of  the 
Sixteenth  Annual  Convention  of  the  Canadian  Electrical 
Association.  The  report  will  be  found  interesting  and 
instructive  reading.  P'ive  splendid  papers  were  pre- 
sented, each  of  which  created  discussion  which  brought 
out  much  valuable  information.  The  h)'dro-electric 
plants  at  Niagara  Falls  represent  the  most  advanced 
engineering  principles,  and  consequently  persons  con- 
nected with  plants  of  more  moderate  proportions  were 
anxious  to  learn  of  the  methods  and  materials  that 
have  been  adopted  towards  securing  reliability  and 
economy  in  operation.  Mr.  Farmer's  paper  on  "Steam 
Plant  Accessories"  appealed  strongly  to  the  operators 
of  steam  plants  and  will  no  doubt  be  carefully  studied 
by  central  station  managers  and  engineers  who  believe 


The     possibilitv     of  electrical 

DeLmpness  irv  " 

Electrical  Apparatus  ^PP^^atus  becoming  damp  during 
transportation,  or  even  after  it 
has  been  installed  in  service,  should  be  watched  with 
the  greatest  care  by  all  persons  concerned  in  either  the 
building  of  a  plant  or  its  subsequent  operation.  While 
such  precautions  apply  with  great  strength  where  high 
tension    apparatus    is    used,   still    the    necessitv  Tor 
proportionate  care  in  the  case  of  low  tension  machinery 
also  exists.    As  apparatus  is  built  and  put  up  for  ship- 
ment at  the  present  time,  the  chances  of  the  entrance 
of  moisture  are  more  or  less  remote,  but  wherever 
doubt  exists  in  such  a  case,  all  such  questions  should 
be  absolutely  eliminated  before    such    apparatus  is 
subjected  to  its  working  voltage.     It  would  be  well  if 
manufacturers  would  furnish  to  their  construction  men 
data  covering  the  insulation  resistance  of  all  electrical 
apparatus  sent  out  on  any  particular  piece  of  con- 
struction work,  so  that  checks  could  be  made  on  the 
insulation  before  the  apparatus  is  worked.  Should 
this  insulation  be  found  to  be  below  that  obtained  at 
the  point  of  manufacture,  then  the  erection  man  should 
proceed  at  once  to  bring  the  resistance  back  to  its 
proper  point.     It  is  very  rarely  that  a  baking  oven,  or 
even  a  substitute  therefor,  can  be  obtained  on  the 
premises  of  a  new  plant,  and  therefore  the  drying  out 
will  have  to  be  done  by  electrical  means.    Great  care 
should  be  taken  in  this  work,  of  course,  that  the 
currents  used  are  not  excessive,  and  the  attendant 
should  have  before  him  suitable  means  of  checking  the 
insulation  resistance  at  regular  intervals  during  the 
process  of  drying  out.     These   readings  should  be 
plotted  in  the  form  of  a  curve,  for  this  is  really  the  only 
way  for  ascertaining  the  true  condition  of  the  insulation. 
If  more  care  were  exercised  in  connection  with  this 
particular  feature,  there  would  be  fewer  breakdowns 
in  new  electrical  apparatus,  and  in  all  probability  the 
regular    checking   of   the    insulation    resistance  of 
machinery  in  constant    service    would   do  much  to 
prevent  similar  trouble. 


At  a  speoial  meeting  of  the  City  Council  of  W  indsor,  Ont., 
on  June  23rd,  the  W  indsor,  Essex  \  Lake  Shore  Electric  Rail- 
way, at  present  under  construction  from  W'indsw  to  Learnings- 
ton,  and  within  two  years  to  be  extended  to  Chatham,  wssjfixen 
a  fifty-year  franchise  thioujrh  the  city  and  was  perniilted  to  use 
"  T  "  rails,  but  is  to  substitute  jfirder  rails  alter  three  yeirs  if 
the  oitv  so  orders. 
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Ca.na.dia.n  Electrical  Association 

Proceedings  of  Sixteenth  Annual  Convention 


THE  Sixteenth  Annual  Convention  of  the  Canadian 
Electrical  Association  was  held  at  Niagara 
Falls  on  Tuesday,  Wednesday  and  Thursday, 
June  19,  20  and  21,  1906.    The  President,  Mr. 

A.  A.  Wright,  M.  P. .occupied  the  chair  and  called  the 
convention  to  order  at  two  o'clock  p.m. 

There  were  present  the  following  persons: 

A 

W.  K.  Adams,  Montreal,  Crescent  Electric  Co. 

J.  G.  Archibald,  Woodstock,  Ont.,  Woodstock  Electric  Light  Co. 

W.  M.  Andrew,  Toronto,  Canadian  Westing-house  Co. 

J.  C.  Ariner,  Toronto,  "Canadian  Machinery." 

W.  L.  Adams,  Niagara  Falls,  Ont.,  Ontario  Power  Co. 

B 

T.  J.  Bostwick,  Niagara  Falls,  N.  Y. ,  Pittsburg  Reduction  Co. 

H.  D.  Bayne,  Montreal,  Canadian  Westinghouse  Co. 

H.  A.  Burson,  Montreal,  AUis-Chalmers  Bullock  Co. 

R.  G.  Black,  Toronto,  Toronto  Electric  Light  Co. 

T.  Beecroft,  Barrie,  Ont.,  Barrie  Electric  Light  Co. 

H.  E.  Brown,  Toronto,  Canadian  General  Electric  Co. 

L.  T.  Barclay,  Whitby,  Ont.,  Commissioner. 

E.  M.  Breed,  Montreal,  Canadian  Westinghouse  Co. 

N.  S.  Braden,  Hamilton,  Canadian  Westinghouse  Co. 

D.  P.   Burke,  Ottawa,  Ottawa  &  Hull  Power  &  Manufactur- 
ing Co. 

L.  Burran,  Quebec,  Quebec  Railway,  Light  &  Power  Co. 

G.  W.,  Brooks,  Schenectady,  N.  Y. ,  General  Electric  Co. 

G.  E.  Brown,  Niagara  Falls,  Ont.,  Canadian  Niagara  Power  Co. 

L.  G.  Bassett,  Buffalo,  N.  Y.,  Westinghouse  Co. 

O.  S.  Blakeley,  Niagara  Falls,  N.  Y.,  Bureau  of  Publicity. 

W.  A.  Bucke,  Toronto,  Canadian  General  Electric  Co. 

B.  G.  Berg,  Hamilton,  Hamilton  Steel  &  Iron  Co. 
V.  Boyd,  Toronto,  Canadian  General  Electric  Co. 

E.  D.  Brand,  Berlin,  Ont.,  Berlin  Electrical  Manufacturing  Co. 

G.  C.  Burnham,  Toronto,  Allis-Chalmers-Bullock  Co. 

C 

F.  A.  Chisholm,  St.  Johns,  Que.,  St.  Johns  Electric  Light  Co. 
J.  H.  Cragin,  Niagara  Falls,  Ont.,  Oneida  Community  Limited. 
P.  S.  Coate,  Chatham,  Ont.,  Chatham  Gas  Co. 

J.  W.  Campbell,  Toronto,  Canadian  General  Electric  Co. 
V.  B.  Coleman,  Port  Hope,  Ont.,  Port  Hope  Electric  Light  & 
Power  Co. 

A.  Collyer,  Montreal,  Allis-Chalmers-Bullock  Co. 

D 

J.  B.  Dougall,  Barrie,  Ont.,  Barrie  Electric  Plant. 

A.  A.  Dion,  Ottawa,  Ottawa  Electric  Co. 

Milton  Delano,  Toronto,  Consulting  Engineer. 

Orrin  E.  Dunlap,  Niagara  Falls,  N.Y. 

R.  J.  Dunlop,  Toronto,  Canadian  Westinghouse  Co. 

T.  F.  Dryden,  Toronto,  Canadian  Westinghouse  Co. 

J.  M.  Deagle,  Orangeville,  The  Cataract  Electric  Co. 

A.  Dunlop,  Montreal,  Duncan  Electric  Manufacturing  Co. 

A.  T.  Duncan,  Brantford,  Ont.,  Western  Counties  Electric  Co. 

Fred  Deagle,  Eugenia  Falls,  Ont.,  Georgian  Bay  Power  Co. 

J.  D.  Downer,  Chicago,  111.,  "  Western  Electrician." 

F.  Evans,  Cleveland,  Ohio,  National  Electric  Lamp  Co. 

E.  A.  Evans,  Quebec,  Quebec  Railway,  Light  &  Power  Co. 

H.  O.  Edwards,  Toronto,  Canadian  General  Electric  Co. 
A.  Esling,  Toronto,  R.  K.  T.  Pringle  Co. 

W.  H.  Eisenbeis,  Toronto,  Canadian  Westinghouse  Co. 

F 

Edward  P.  Fetherstonhaugh,  Montreal,  Que. 

H.  O.  F'isk,  Peterboro,  Ont.,  Peterboro  Light  &  Power  Co. 

A.  E.  Fleming,  Hamilton,  Ont.,  Canadian  Westinghouse  Co. 

J.  A.  Fletcher,  Toronto,  R.  E.  T.  Pringle  Co. 

Thomas  R.  P'ulton,  Montreal,  E.  V.  Phillips  Electrical  Works. 

George  V.  F"oot,  Hamilton,  Canadian  Westinghouse  Co. 

G 

Robert  Gortlon,  Revelsloke,  B.C.,  F'lectric  Light  Dopartmenl. 
Roy  A.  Ciowtly,  Montreal,  Allis-Chalniers-Bullock. 
John  G.  Glassgo,  Hamilton,  Hamilton  Cataract  Power,  Light  & 
Traction  Co. 

George  Grosz,  Waterloo,  Ont.,  Waterloo  Electric  Light  Co. 

H 

P.  H.  Hoover,  New  York,  New  York  Insul.ilcd  Wire  Co. 

L.  .St.  J.  Haskell,  Kincardine,  Ont.,  Corporation  I''leclric  Plant. 

H.  U.  Hart,  Hamilton,  Canadian  Westinghouse  Co. 


A.  T.  Hicks,  Trenton,  Ont.,  Trenton  Electric  &  Water  Power 
Co. 

F.  Hoffmeister,  Toronto,  Canadian  General  Electric  Co. 

R.  B.  Hamilton,  St.  Catharines,  Ont.,  Packard  Electric  Co. 
J*  Herbert  Hall,  Toronto,  Conduits  Company,  Limited. 
P.  E.  Hart,  Toronto,  Canadian  General  Electric  Co. 

G.  M.  Harrington,  Niagara  Falls,  N.Y. ,  Niagara  Falls  Power 

Co. 

W.  D.  Hall,  Montreal,  Grand  Trunk  Railway  System. 
Charles  B.  Hunt,  London,  Ont.,  London  Electric  Co. 
M.  C.  Huyette,  Toronto,  Murphy  Iron  Works. 
Geqrge  Hillyard,  Sudbury,  Ont.,  Corporation  Plant. 

C.  W.  Henderson,  Montreal,  Canadian  Westinghouse  Co. 

D.  F.  Hanna,  Toronto,  "  Telegram." 
Ludlow  Haskell,  Montreal,  McGill  University. 
A.  O.  Hunt,  London,  London  Electric  Co. 

I 

E.  Irving,  Toronto,  General  Manager  Sunbeam  Incandescent 

Lamp  Co. 

D.  Irving,  Toronto,  Sunbeam  Incandescent  Lamp  Co. 

J 

J.  K.  Johnston,  Electric  Light  Inspector,  Toronto. 
James  Johnston,  Ottawa,  Public  Works  Department. 

E.  J.  Jenking,  Toronto,  Canadian  General  Electric  Co. 

K 

R.  S.  Kelsch,  Montreal,  Consulting  Engineer. 

C.  G.  Keyes,  Hamilton,  Ont.,  Canadian  Westinghouse  Co. 

H.  P.  Kimball,  New  York,  -Standard  LIndergrounJ  Cable  Co. 
A.  E.  Kinsley,  Niagara  Falls,  Ont.,  Oneida  Community,  Limited. 
John  Knox,  Hamilton,  Western  Counties  Electric  Co. 

L 

A.  B.  Lambe,  Toronto,  Canadian  General  Electric  Co. 
William  Langford,  Montmorency  Falls,  Que.,  Quebec  Railway, 

Light  &  Power  Co. 
W.  A.  Lewis,  Montreal,  J.  A.  Dawson  &  Co. 
W.  W.  Lovell,  Toronto,  Canadian  Westinghouse  Co. 
T.  D.  Lonergan,  Quebec,  Quebec  Electric  Co. 
J.  D.  Lachapelle,  Sorel,  Que.,  Elec.  Eng.  Richelieu  &  Ontario 

Navigation  Co. 

M 

Alister  Maclean,  Montreal,  Robb  Engineering  Co. 
R.  T.  MacKeen,  Toronto,  Canadian  General  Electric  Co. 
R.  H.  Martindale,  Sudbury,  Ont.,  Corporation  Plant. 
John  S.  MacLean,  Montreal,  Allis-Chalmers-Bullock. 

C.  H.    Mortimer,    Toronto,    Secretary    Canadian  Electrical 
Association. 

John  Murphy,  Ottawa,  Dept.  of  Railways  and  Canals. 
Paul  J.  Myler,  Hamilton,  General  Manager  Canadian  Westing- 
house Co. 

E.  D.  McCormack,  Toronto,  Canadian  General  Electric  Co. 

A.  F.  Moray,  Tweed,  Ont.,  Tweed  Electric  Light  &  Power  Co. 
Ray  H.  Manwaring,  Philadelphia,  Pa.,  The  Philadelphia  Elec. 

&  Mfg.  Co. 

W.  F.  MacLaren,  Hamilton,  Canadian  Westinghouse  Co. 

D.  O.  McKinnon,  Toronto,  "Canadian  Manufacturer." 

G.  C.  Mooring,  Toronto,  Modern  Machine  Co. 

W.  McCaffrey,  Toronto,  Canadian  General  P-lectric  Co. 

J.  M.  McLennan,  Lindsay,  Ont..  President  Light  &  Power  Co. 

William  McKay,  Toronto,  Robb  Engineering  Co. 

Robert  McKay,  Toronto,  Johnston,  McKay,  Dods  &  Grant. 

Edward  B.  Merrill,  Toronto,  Toronto  &  Niagara  Power  Co. 

N 

William  Needier,  Lindsay,  Ont.,  Light,  Heat  &  Power  Co. 
M.  K.  Ney,  Montreal,  Montreal  Light,  Heat  &  Power  Co. 

P 

J.  W.  Purcell,  Walkervillo,  Ont.,  Hiram  Walker  &  Sons. 
Louis  W.  Pratt,  Brantford,  Western  Counties  Electric  Co. 
Thomas  L.  Phillips,  St.  Catharines,  Packard  Electric  Co. 
C.  V.  Peeling,  Bobcaygeon,  Ont.,  Ci>rporation  Plant. 
J.  W.  PiU  her,  Montreal,  Canadian  General  I^lectric  Co. 

E.  J.  Philip,  Berlin,  Ont.,  Superintendent  Corporation  Plant. 

H.  Pim,  Vancouver,  B.C.,  Canadian  General  Electric  Co. 

F.  J.  Parkin,  Toronto,  Canadian  General  F'lectric  Co. 

R 

B.  F.  Reesor,  Toronto,  Manager  Georgian  Bay  Power  Co. 
Don.'dd  Ross,  Barrio,  Ont.,  Barrie  F"lei-tric  Plant. 

H.  P.  Rust,  Niagara  Falls,  Ont.,  F:iectrical  Development  Co. 
W.    N.    Ryerson,  Niagara  Falls  South,  Out.,   .Supt.  Ontario 
Power  Co. 

F.  Ro.se,  Toronto,  Canadian  General  Elec  ric  Co. 
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George  C.  Rough,  St.  Catharines,  Ont.,  Packard  Electric  Co. 
R.  M.  Robins,  Sherbrooke,  Que.,  Sherbrooke  Power  &  Light 
Co. 

Walter  H.  Reesor,  Lindsay,  Ont.,  Manager  Light,  Heat  & 
Power  Co. 

Herbert  Riddell,  New  York,  "  Illuminating  Engineer." 
Joseph  Rogers,  Toronto,  Rogers  Electric  Co.  ^, 

s  ■  , 

S.  W.  Smith,  Montreal,  Canadian  Westinghouse  Co. 
H.  S.  Steele,  Pittsburg,  Pa.,  Pittsburg  Transfermer  Co. 
Edward  F.  Sise,  Montreal,  The  Wire  &  Cable  Co. 

A.  H.  Skeene,  Sudbury,  Ont.,  Wahnapila;  Power  Co. 

R.  J.  Smith,  Perth,  Ont.,  Canadian  Electric  &  Water  Power  Co. 
R.  M.  Saxby,  Whitby,  Ont.,  Supt.  Corporation  Plant. 
C.  W.  Schiedel,  Waterloo,  Ont.,  Manager  Waterloo  Elec.  Light 
Co. 

Arch.  W.  Smith,  Toronto,  "  Engineering  Journal." 
R.  A.  Stinson,  Montreal,  Allis-Chalmers-BuUock. 

B.  F.  Selby,  Toronto,  Canadian  General  Electric  Co. 

J.  Sangster,  Power  Glen,  Ont.,  Hamilton  Cataract  Power  Co. 

J.  A.  Shand,  Toronto,  Allis-Chalmers-BuUoc'k  Co. 

H.  F.  Strickland,  Toronto,  Chief  Electrical  Inspector  Can.  Fire 
Underwriters  Assn. 

Elmer  A.  Sperry,  New  York,  Electrical  Engineer. 

Herman  F.  Schsedel,  St.  Catharines,  Ont.,  Sunbeam  Incandes- 
cent Lamp  Co. 

Alexander  Storer,  Toronto. 

Thomas  Stewart,  Lindsay,  Ont.,  Light,  Heat  &  Power  Co. 
Charles  B.  Smith,  Hamilton,  Hamilton  Anchor  Co. 

T 

J.  P.  Thomson,  Toronto,  Eugene  F.  Phillips  Elec.  Works. 

G.  A.  Thomson,  New  York,  Adams-Bagnall  Electric  Co.  of 

Cleveland. 

W 

Ewart  B.  Walker,  Toronto,  Canadian  General  Electric  Co. 
George  E.  Waller,  Hamilton,  Hamilton  &  Grimsby  Electric  Ry. 

H.  W.  Woodman,  Hamilton,  Woodman  Bros. 

A.  A.  Wright,  M.  P.,  Renfrew,  Ont.,  President  Electric  Light  & 
Power  Co. 

W.  V.  Warren,  Montreal,  AIlis-Chalmers-Bullock. 

John  J.  Warren,  St.  Catharines,  Ont.,  Packard  Electric  Co. 

W.  Williams,  Sarnia,  Ont.,  Manager  Gas  &  Electric  Co. 

J.  J.  Wright,  Toronto,  Toronto  Electric  Light  Co. 

W.  H.  Wiggs,  Quebec,  Mechanics  -Supply  Co. 

J.  F.  H.  Wyse,  Toronto,  Wyse  &  Middlemist. 

I.  H.  Wright,   North   Bay,  Ont.,   North  Bay  Light,   Heat  & 

Power  Co. 

H.  Webster,  Norwich,  Ont.,  Norwich  Electric  Light  Co. 

T.  R.  Waugh,  St.  Marys,  Ont.,  Corporation  Plant. 

A.  M.  Wickens,  Toronto,  Chief  Engineer  Canadian  Casualty  & 

Boiler  Insurance  Co. 
J^hn  Watts,  Toronto,  Canadian  General  Electric  Co. 

C.  H.  Wright,  Ottawa,  Canadian  General  Electric  Co. 

Y 

T.  S.  Young,  Toronto,  "Canadian  Electrical  News." 

The  President :  Gentlemen,  we  are  somewhat  later 
in  commencing  the  meeting  than  was  expected.  My 
idea  is  that  we  should  run  on  schedule  time  the  same 
as  railways  are  run,  and  if  there  is  any  virtue  in  the 
debate  and  papers  read  here  every  man  should  be  en- 
titled to  have  it.  There  is  a  little  opening  ceremony  I 
believe  to  be  gone  through  with  before  we  enter  into 
the  real  actual  work  of  the  day,  and  I  will  now^  call  on 
Mr.  Cutler,  the  Mayor  of  Niagara  Falls  on  the  Ameri- 
can side  of  the  river,  who  will  speak  to  you  for  a  few 
moments.  (Applause). 

ADDRESSES  OF  WELCOME. 

Mayor  Cutler:  Mr.  President,  Officers  and  Members 
of  the  Canadian  Electrical  Association,  on  behalf  of  the 
City  of  Niagara  Falls  and  its  citizens  I  welcome  you 
within  our  gates.  You  certainly  have  paid  us  a  verj' 
great  compliment  in  coming  here  to  hold  this  your  six- 
teenth annual  convention,  and  I  can  assure  you  that  it 
will  be  fully  appreciated  by  the  Mayor  and  our  citizens. 
We  realize  that  you  are  members  of  a  profession  which 
has  probably  made  more  rapid  strides  in  science  during 
the  last  decade  than  any  other,  and  we  think  it  very 
fitting,  and  you  did  probably,  that  you  should  hold  this 
convention  here  at  the  place  you  have  aided  so  much 
in  making  more  famous  as  the  city  of  the  most  gigantic 
and  most  wonderful  hydro-electrical  development  the 
world  has  ever  witnessed.  For  this  reason  we  ex- 
tend to  you  a  special  welcome.  Of  course,  we  are  glad 
at  all  times  to  welcome  the  delegates  to  almost  any 
convention,  but  we  realize  that  you  are  eentlemcn 
possessed  of  intelligence  and  culture  far  in  excess  of 


those  who  usually  meet;  in  fact,  the  occasions  have 
been  rare  that  we  have  ever  had  the  privilege  of  wel- 
coming gentlemen  of  your  calibre  and  your  attainments 
here.  We  feel  that  this  is  especially  happy  for  us  at 
this  time  when  our  locality  is  being  assailed,  so  to 
speak,  at  a  time  when  a  senseless  impression  prevails 
throughout  the  continent,  and  the  world  I  may  say, 
regarding  conditions  here;  and  we  feel  that  having 
come  here  and  having  gone  away  from  here  you  will  be 
able  to  do  much  in  correcting  this  erroneous  impression 
which  prevails.  In  fact,  we  feel  it  stands  you  in  band 
to  do  so,  as  you  are  enumerated  among  the  chief  cul- 
prits through  your  operations  in  harnessing  the  Falls 
for  generating  and  transmitting  electricity — as,  I  say, 
you  are  enumerated  among  the  principal'  culprits  in 
detracting  from  the  beauty  of  the  Falls,  and  are  charged 
by  the  cranks,  the  yellow  journalists,  and  through 
misapprehension  by  many  good  people,  as  being  in 
league  to  ruin  the  Falls  and  cause  them  to  run  dry, 
thereby  exposing  the  bed  of  the  river  for  utilization  as 
railroad  beds,  roadways  and  the  like  of  that.  Now  you 
can  see  for  yourselves  and  you  can  learn  that  notwith- 
standing a  large  amount  of  water  is  being  diverted  for 
power  purposes  at  the  present  time,  still  the  volume 
going  over  the  Falls  is  larger  than  ever,  and  it  men  of 
your  trained  minds  and  your  acuteness  will  take  the 
trouble  to  observe,  as  of  course  you  will,  you  may  from 
various  view-points  here  obtain  object  lessons  which 
will  satisfy  you  that  the  Falls  so  far  as  their  scenic 
beauty  is  concerned  are  not  in  any  danger  of  deface- 
ment or  material  lessening,  notwithstanding  the  fact 
that  all  power  should  be  utilized  by  the  various 
companies  that  now  have  grants  either  from  the  State 
of  New  York  or  from  the  Canadian  Government.  For 
instance,  if  when  you  were  across  the  river  down  on  a 
pier  that  has  been  erected  there  in  connection  with  the 
coffer  dam  by  the  Electrical  Development  Company, 
while  standing  upon  that  pier  and  watching  the  water 
at  a  depth  of  26  feet  rushing  past  at  a  great  velocity, 
and  then  if  you  size  up  in  your  mind  that  ten  or  twelve 
times  the  amount  of  water  which  is  being  delivered  by 
the  tunnel  down  here — whereby  nearly  1 00,000  electrical 
horse  power  is  being  developed— if  that  were  all  taken 
from  that  point  the  river  would  not  be  lessened.  Of 
course  you  engineers  probably  have  a  way  of  arriving 
at  it  by  more  accurate  computations,  but  laymen  like 
myself  like  to  make  comparisons  of  this  kind.  I  think 
you  will  become  convinced  that  if  all  the  water  planned 
to  be  taken  from  the  river  should  be  taken  from  the 
river  to  turn  all  the  wheels  to  comply  with  all  the 
grants,  that  the  Falls  would  not  be  materially  injured 
in  their  scenic  beauty.  It  therefore  devolves  upon 
gentlemen  like  yourselves  as  you  go  back  to  vour  con- 
stituents, through  them  and  through  your  trade  journals, 
to  rectify  this  erroneous  impression  which  obtains.  I 
do  not  know  how  the  movement  started,  but  we  do 
know^  that  every  long  haired  man  and  every  short 
haired  woman  in  the  country,  every  yellow  journal  and 
the  busybodies,  people  who  meddle  with  other  people's 
business,  assume  that  thev  have  more  to  do  with 
Niagara  Falls  than  the  families  who  have  owned  land 
along  the  river  here  for  generations — these  people  who 
may  come  here  once  a  year  or  once  in  five  years.  We 
people  who  li  e  here  certainly  have  not  only  the  com- 
mercial value  at  stake,  but  of  course  we  feel  that  our 
place  has  been  built  up  and  made  world  famous  through 
the  wonderful  scenery  which  the  Falls  possess,  and  we 
appreciate,  as  I  want  to  reiterate,  when  gentlemen  of 
your  character  come  here  that  you  can  do  much  to 
straighten  out  this  aftair  and  at  least  rectify  in  the 
minds  of  thinking  people  the  belief  to  which  a  good 
manv  well  intended  people  have  become  converts,  that 
the  Falls  are  nearly  run  dry,  when  as  a  matter  of  fact 
there  is  more  water  going  over  now  than  ever  before. 
You  will  have  done  us  a  very  great  service  if  you  will 
interest  yourselves  and  make  it  a  point  to  disseminate 
the  proper  knowledge  as  to  existing  conditions  here. 
Out  of  courtesy  to  Mavor  Sl.^ter  from  our  sister  city 
across  the  river,  and  out  of  svmpathy  for  vou,  I  will  say 
nothing  further,  only  to  assure  you  again  of  a  most 
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cordial  welcome  and  to  wish  for  you  that  your  time 
here  may  be  most  pleasantly  and  profitably  spent  not 
only  for  yourselves  but  tor  your  association.  (Applause). 

The  President  :  I  have  now  much  pleasure  in  calling 
upon  Mayor  Slater  from  the  Canadian  side  of  the  river. 

Mayor  Slater  :  Mr.  Chairman  and  Gentlemen,  I  am 
sure  it  is  only  proper  and  right  that  Niagara  Falls  on 
both  sides  of  the  river  should  welcome  any  visitors  and 
all  visitors  interested  in  the  development  of  electrical 
power  in  this  country.     Only  a  few  short  years  ago, 
twelve  or  fifteen  years,  this  city  had  a  population  of 
somewhere  between  8,000  and  9,000,  and  now  has 
30,000.     Our  city  on  the  Canadian  side  had  3,000  or 
4,000  and  we  are  now  somewhere  near  10,000.  Of 
course,   that  is  a. great  deal-  to  be  thankful  for,  and 
while  it  is  very  grand  and  very  natural  and  has  been  in 
the  past  the  place  where  bridal  couples  found  it  'very 
comfortable  to  visit,  still  at  the  same  time  I  think  y.ou 
will  agree  with  me  that  the  real  comfort  that  has  been 
conveyed  to  the  world  and  to  the  countries  in  generaF 
through  the  development  of  electrical  power  at  Niagara 
Falls  will  more  than  counterbalance  any  comfort  oV 
any  happiness  that  the  bridal  couples  might  have  en- 
joyed by  visiting  the  F"alls  of  Niagara.     (Laughter).  I 
quite  agree  with  Mayor  Cutler  that  it  is  high  time  these 
people  got  a  little  horse  sense  and  were  not  carried 
away  with  the  idea  that  Niagara  Falls  is  being  ruined 
because  the  brains  of  the  twentieth  century  has  been 
enabled  to  put  to  use  that  water  that  has  been  running 
to  waste  for  so  many  years.    We  heard  no  kick  coming 
from  all  over  this  country  when  they  built  the  Welland 
canal  or  when  they  built  the  Erie  canal  or  the  Illinois 
and  the  Michigan  canal,  or  when  they  are  now  talking 
of  tapping  Lake  Erie  and  taking  it  down   the  Ohio 
river.     Now,  the  Welland  canal  and  the  Erie  canal  and 
the  canal  taking  the  water  to  the  Ohio  river  are  actu- 
ally diverting  and  destroying  the  waterway  Nature  pre- 
pared for  us.    Surely  these  long  haired  men  and  short 
haired  women  might  pay  some  little  attention  to  these 
other  developments  that  are  being  talked  about  and 
not  simply  jump  right  onto  the  fountain  head  where  all 
the  electricity,  in  their  imagination,  is  being  generated. 
Now,  gentlemen,  I  am  glad  that  you  are  here  from  all 
parts  of  Canada  and  I  am  glad  that  there  are  some 
here  from  all  parts  of  the  LInited  States,  but  I  do  think 
we  in  Canada — well,  they  need  education  on  this  side 
too — we  in  Canada  have  got  a  very  wrong  impression 
simply  from  the  fact  that  we  have  paid  so  little  attention 
to  it  and  have  not  studied  it  long  enough.     If  there  is 
one  thing  more  than  another  that  these  writers  like  to 
jump  upon  and  talk  about  and  abuse,  it  is  something 
they  know  nothing  about,  that  is  what  usually  occurs. 
You  can  always  tell  a  longer  story  about  a  thing  you 
know  nothing  whatever  about  than  about  a  thing  you 
are  very  well  posted  on.    That  has  been  my  experience 
and  that  has  been  the  unfortunate  fact  among  the 
legislators  of   our    country  and  quite    as  much  at 
Washington,  and  it  is  about  time  the  electrical  engi- 
neers and  the  people  of  this  country  should  have  the 
actual  benefit  of  the  country  at  heart  and  not  an 
imaginary  benefit  that  they  think  is  going  to  be  derived 
for  all  ages  in  order  to  make  this  a  place  where  people 
can  come  for  a  holiday.     Holidays  are  all  right  in  their 
way,  but  if  this  twentieth  century  is  going  to  say  to 
the  people  of  this  country  that  we  will  go  on,  as  Mr. 
Buck  is  quoted  in  the  Toronto  paper  to-day,  actually 
allowing  power  to  run  over  those  Falls  that  It  would 
take  50,000,000  tons  of  coal  a  year  to  generate,  surely, 
gentlemen,  it  does  not  require  any  long  argument  to 
convince  men  that  have  studied  this  question  of  the 
real  benefit  to  the  people  of  this  century,  that  even  the 
power  that  has  already  been  developed  here  at  Niagara 
I-'alls  has  been  a  great  boon  to  both  countries,  and  that 
being  the  case,  it  behooves  every  man  that  studies  the 
question  to  go  to  his  home  and  tell  the  people  that  the 
Falls  are  not  being  ruined  in  any  way  or  in  any  form 
whatever.     And  they  must  bear  in  mind  that  there  is 
other  water  that  is  being  taken  from  these  great  lakes 
that  will  do  just  as  much  towards  destroying  the 
beauty  of  the  Falls,  only  it  is  not  taken  at  the  Falls. 


The  Welland  canal  and  the  Cataract  Power  Company 
take  their  power  from  the  Falls  just  as  the  people  here, 
and  yet  nobody  says  anything  about  them.  They 
centre  all  their  criticisms  here  because  they  can  get  to 
Niagara  Falls  cheaper  than  to  any  other  place,  and 
they  do  nob.see  any  place  else  and  they  do  not  know 
there  is  any  other  water  development. 

Your  Chairman  said  he  would  be  here  for  a  little 
while.  I  am  here  to  thank  you  for  coming  to  Niagara 
Falls  arid  I  hope  you  will  study  the  question  fully,  as  I 
am  sure  you  will,  and  when  you  go  home  tell  these 
people  they,  are  laboring  under  a  great  mistake,  that 
the  Falls  are  not  going  to  be  injured  in  our  time,  nor 
probably  in  the  time  of  our  children,  and  that  even  if  it 
is  made  a  little  less  large  in  its  volume  going  over, 
when  we  think  of  the  tons  and  tons  of  coal,  and 
the  hours  and  hours  of  labor  that  that  water  saves, 
when  we  think  of  the  blessings  that  it  is  carrying  down 
to  humanity,  we  can,  if  it  is  really  necessary — although 
I  do  not  believe  it — we  can  sacrifice  a  little  of  the 
'ajsthetic  for  the  comfort  carried  to  the  homes  of  thous- 
ands of  people  who  are  relieved  of  their  burden,  who 
would  have  to  supply  the  power  if  it  were  not  supplied 
by  the  Flails.  I  welcome  you  to  the  city  of  Niagara 
Falls  on  the  Canadian  side  ;  I  will  do  all  I  can  to  make 
your  visit  pleasant  whenever  it  is  in  my  power.  It 
your  Chairman  will  notify  me  I  will  be  very  glad  to  go 
with  you  and  do  anything  I  can.  I  want  you  to  go 
back  to  your  homes  and  tell  the  people  that  the  big 
power  companies  here  are  not  ruining  the  Falls,  and 
try  to  convince  them  that  it  is  not  necessary  to  make 
any  fool  legislation,  to  go  to  work  and  try  and  destroy 
and  take  away  from  these  people  that  have  spent  their 
money  here  to  develop  this  power,  to  take  away  their 
right  to  use  it  as  it  was  intended  when  the  privilege 
was  originally  granted  to  them.  (Applause.) 

The  President  :  Messieurs  the  Mayors  of  Niagara 
Falls  on  the  American  side  and  on  the  Canadian  side, 
on  behalf  of  the  Canadian  Electrical  Association  I  must 
return  warm  and  hearty  thanks  to  you  for  the  kindly 
welcome  which  you  have  extended  to  us  here  today. 
We  meet  under  rather  unique  circumstances.  This  is 
the  first  time  in  the  history  of  the  Association  when  we 
have  had  the  pleasure  and  the  honor  of  meeting  on 
American  soil,  and  it  is  the  first  time  when  we  have 
had  twin  Mayors,  if  I  may  use  the  expression,  to 
deliver  us  a  welcome  address.  We  heartily  appreciate 
this  and  we  hope  we  may  enjoy  ourselves  and  they  may 
enjoy  themselves  during  the  short  time  they  are  with  us, 
and  that  we  may  have  a  meeting  that  will  be  produc- 
tive of  much  good.  I  am  exceedingly  well  pleased 
with  the  practical  addresses  which  these  gentlemen 
have  made.  I  am  delighted  to  know  they  are  not  as 
much  frightened  as  some  people  seem  to  be  with  refer- 
ence to  the  want  of  power  which  they  have  here  at 
Niagara  Falls.  It  is  true  there  may  be  a  large  number 
of  long  haired  men  and  short  haired  women  on  both 
sides  of  the  line  that  are  somewhat  excited  over  this 
thing,  but  I  think  they  can  fairly  well  possess  their 
souls  in  patience.  I  do  not  think  we  are  going  to  be 
deprived  in  the  near  future  of  the  scenic  effect  which 
these  waters  have  at  Niagara  Falls.  You  know  we 
have  had  a  Hydro-lilectric  Commission  appointed  in 
the  Province  of  Ontario  and  they  have  been  taking  a 
great  deal  of  pains  to  come  to  some  agreement  with 
reference  to  what  amount  of  power  we  have  here.  We 
have  an  International  Commission  who  are  working  on 
the  same  thing,  and  1  think  they  will  be  productive 
of  much  good  and  will  be  instrumental  in  driving 
away  that  mist  which  appears  to  come  before  the  eyes 
of  some  people.  You  know  Professor  Fessenden,  who 
is,  by  the  way,  a  Canadian-American  electrical 
engineer  now  from  the  city  of  Washington,  has  gone 
into  this  thing  along  with  some  others  in  a  most  ex- 
tensive manner  and  here  are  the  results  which  he  has 
given  out.  He  says  that  in  the  water  power  here  we 
have  a  capacity  for  producing  no  less  than  6,000,000 
horse  power,  and  when  that  is  turned  into  dollars  and 
cents  it  represents  capitalization  of  no  less  than 
$2,000,000,000.     Now  it  is  hartl  for  us  to  take  in  what 
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6,000,000  h.  p.  means.  Will  you  allow  me  to  give 
you,  Messrs.  Mayors  and  gentlemen,  one  illustration  of 
what  it  means?  If  you  take  all  the  power  that  is 
generated  by  all  the  boilers  and  all  the  engines  in 
Great  Britain  and  Ireland  it  will  not  reach  to  the  amount 
that  we  have  here  at  our  disposal.  Now,  it  will  be 
three  or  four  years  before  we  exhaust  the  power  that  is 
here,  in  my  opinion. 

Mayor  Cutler  :  How  many  ? 

The  President  :  Three  or  four  at  least.  (Laughter). 
So  that  I  think  our  friends  can  safely  rest  assured  that 
there  is  no  danger  to  the  scenic  appearance  of  the  Falls 
in  the  immediate  future.  Again  allow  me  on  behalf  of 
the  people  here  assembled  to  thank  you  most  heartily 
for  the  warm  manner  in  which  you  have  welcomed  us 
here  and  I  trust  and  believe  we  will  have  a  most  enjoy- 
able and  instructive  meeting  at  this  first  meeting  on 
American  shores.  (Applause). 

The  President  :  The  next  on  the  program,  is  the 
President's  address.  From  past  experience  I  have 
learned  that  we  have  not  been  in  the  habit  of  meeting 
promptly  on  time.  I  was  fearful  that  the  same  thing 
would  happen  here,  that  it  would  be  another  instance 
of  history  repeating  itself.  Consequently,  I  have  made 
my  address  as  short  as  I  thought  it  was  advisable  to 
make  it,  and  without  any  further  remarks  I  shall  pro- 
ceed to  read  it  to  you.  But  before  I  do  so  I  wish  to 
make  this  further  remark.  I  am  glad  to  know  that 
this  is  to  be  a  business  convention.  We  are  here  to 
gain  information  which  will  be  of  service  to  us  in  after 
life.  Let  us  attend  to  business  while  we  are  at  busi- 
ness, and  when  we  are  at  play,  why  let  us  play.  I  know 
that  "all  work  and  no  play  makes  Jack  a  dull  boy", 
but  if  it  is  all  play  it  makes  Jack  a  very  poor  boy. 
Now,  I  do  not  suppose  that  there  are  going  to  be  many 
millionaires  develop  from  the  ranks  of  the  Canadian 
Electrical  Association  here,  but  still  we  want  to  be  able 
to  earn  a  certain  amount  of  money  at  least  and  the  only 
way  we  can  do  that  is  to  be  thoroughly  posted  on  all 
the  branches  of  our  profession.  I  believe  we  will  get 
a  large  amount  of  information  here,  and  I  wish  now  to 
make  just  this  remark  that  every  paper  shall  be  called 
for  when  the  time  comes  for  it.  If  you  are  here  to  hear 
that  paper,  well  and  good.  If  you  are  not,  you  will 
lose  that  much  of  valuable  information. 

PRESIDENT  S  ADDRESS. 
To  the  Members  of  the  Canadian  Electrical  Association  : 

Gentlemen, — It  is  with  more  than  ordinary  pleasure  that  1 
welcome  the  members  of  the  Canadian  Electrical  Association 
at  this  their  Sixteenth  Annual  Convention  to  this  historical  por- 
tion of  the  American  Republic.  To-day  all  eyes  are  turned 
to  this  busy  electrical  centre  where  so  much  is  being  done  by 
the  latest  and  most  improved  methods  to  not  only  g'enerate 
electricity  on  a  gigantic  scale  but  also  to  distribute  it  in  the  most 
economical  manner  to  long  distances,  to  be  there  used  in  better- 
ing the  conditions  of  our  great  manufacturing  industries  as  well 
as  adding  to  our  social  and  domestic  comforts. 

Since  our  last  meeting  here  remarkable  progress  has  been 
made  by  the  people  of  Niagara  Falls,  in  electrical  growth  and 
commercial  improvement  generally,  and  we  confidcntlv  expect 
that  at  this  convention  we  will  all  receive  much  valuable  infor- 
mation and  ot  such  a  practical  nature  as  will  be  of  material  service 
to  us  in  the  future. 

I  must  congratulate  our  members  on  the  continued  growth  and 
prosperity  of  our  association  and  I  have  no  doubt  you  will  all  agree 
with  me  when  I  state  that  one  of  the  most  potent  factors  which 
has  assisted  in  leading  up  to  this  result  has  been  the  intelligent 
manner  in  which  the  Question  Box  has  been  handled  by  our 
respected  ex-president,  Mr.  A.  A.  Dion,  and  as  time  goes  on 
and  when  these  important  questions  and  comprehensive  answers 
shall  have  been  compiled  and  preserved,  a  most  valuable 
electrical  lexicon  will  have  been  formed  for  future  reference 
which  cannot  fail  to  he  most  useful  to  every  person  who  is 
engaged  in  electrical  enterprises. 

It  is  by  no  means  undesirable  that  I  should  draw  your  attention 
to  the  valuable  work  the  Dominion  Government  has  performed 
in  sending  a  number  of  able  and  competent  gentlemen  to  Europe 
to  investigate  the  best  methods  practised  there  for  smelting 
certain  grades  of  ores  by  electricity.  On  the  return  of  these 
gentlemen  from  prosecuting  their  investigation  a  sufficient  sum 
of  money  was  placed  at  their  disposil  by  the  Government  to 
establish  one  of  these  experimental  smelting  works  at  Sault  St. 
Marie  and  the  results  of  these  experiments  have  surpassed  our 
most  sanguine  expectations.  The  following  are  the  results  as 
reported  by  Dr.  Haanel  himself. 


ist.  Magnetite  can  be  as  economically  smelted  b\-  the 
electro-thermic  process  as  Hematite. 

2nd.  Ores  of  high  sulphur  content  not  containing  manganese 
can  be  made  into  pig  iron  containing  only  a  few  thousandths  of 
a  per  cent,  of  sulphur. 

3rd.  The  silicon  content  can  be  varied  as  required  for  the 
class  of  pig  to  be  produced. 

4th.  Charcoal  which  can  be  cheaph-  produced  from  mill 
refuse  or  wood,  which  could  not  be  otherwise  utilized,  can  be 
substituted  for  coke  as  a  reducing  agent  without  being  briquetted 
with  the  ore. 

5th.  A  ferro-nickel  pig  can  be  produced,  practically  free  from 
sulphur  and  of  fine  quality,  from  wasted  nickeliferous  pjTrholite. 

6th.  The  experiment  made  with  titaniferous  iron  ore  con- 
taining 17.28%  of  titanic  acid  permits  the  conclusion  that 
titaniferous  iron  ores  up  to  perhaps  5%  titanic  acid  can  be 
successfully  treated  by  the  electric  process. 

I  need  scarcely  tell  you  that  these  are  results  of  vast  commer- 
nial  value  to  the  mine  owners  of  the  Dominion. 

It  is  also  desirable  that  we  should  bear  in  mind  the  action  that 
the  Dominion  Government  has  taken  in  introducing  a  bill  for  the 
purpose  of  controlling  the  exportation  of  electric  current  to  the 
United  States. 

No  action  other  than  introducing  the  bill  has  been  taken  and 
further  proceedings  have  been  slaved  pending  a  conference  with 
the  Ontario  Government  with  the  view  of  having  the  two  govern- 
ments act  in  harmony  in  wh  ttever  action  they  may  deem  it  ad- 
visable to  take.  Until  some  real  understanding  has  been  arrived 
at,  it  will  be  impossible  for  us  to  discuss  this  matter  intelligently, 
not  knowing  what  the  bill  may  provide  for  when  it  is  finally  com- 
pleted and  passed  the  House  ot  Commons. 

I  wish  also  to  draw  your  attention  to  the  radical  departure 
which  the  Ontario  Government  has  taken  in  appointing  what  is 
called  a  "Hydro  Electric  Power  Commission"  which  consists  of 
three  members,  and  whose  duties  it  will  be  to  carr\-  out  the 
Government's  policy  of  supplying  municipalities  with  cheap  elec- 
trical power  by  means  of  assisting  these  municipalities  interested 
in  acquiring  and  developing  water  powers  for  the  purpose  of 
generating  electricity  for  the  use  of  these  municipalities  for 
light,  heat  and  power  purposes. 

We  are  undoubtedly  entering  upon  an  era  of  wonderful  elec- 
trical developijment  in  which  the  Dominion  of  Canada,  with  her 
vast  number  of  magnificent  water  powers  scattered  as  ihey  are 
over  such  a  wide  extent  of  territory,  will,  when  developed,  form 
a  most  important  factor,  .\mong  the  rapid  steps  forward  is  the 
probability  of  the  Ontario  Government  running  the  trains  on  the 
Temiskaming  Railwav  by  electricity,  which  will  be  by  no  means 
the  least  noteworthy  in  this  onward  progressive  movement. 

It  is  pleasant  to  note  the  commerical  activity  thai  prevails  in 
every  branch  of  our  calling,  and  we  can  confidently  look  for- 
ward with  unbounded  hope  in  the  future,  believing  that  in  elec- 
trical enterprises  as  indeed  in  almost  all  others  the  Twentieth 
Century  will  be  Canada's  Century,  so  far  as  material  progress 
and  development  are  concerned.  I  shall  merely  remark  in  con- 
clusion that  we  will  during  this  session  more  than  at  any  other 
adhere  closely  to  our  previous  wise  decision  to  devote  an  in- 
creasingly large  share  of  our  time  to  the  reading  of  papers  and 
the  intelligent  discussion  of  them  rather  than  devoting  so  much 
of  our  valuable  time  to  the  social  side  of  life. 

A.  A.  Wright,  M.  P., 

PresidenL 

The  President  :  .Mr.  W.  H.  Wiggs,  of  Quebec,  has 
something  to  say  to  us  for  a  moment  or  two. 

Mr.  W.  H.  Wiggs  :  Mr.  Chairman  and  Gentlemen, 
doubtless  a  number  of  you  remember  the  convention 
which  was  held  in  the  City  of  Quebec  some  five  or  six 
years  ago,  I  believe,  when  vou  all  had  a  little  taste  of 
Quebec's  hospitality.  I  have  no  doubt  you  learned 
then  that  Quebecers  differ  a  little  from  the  rest  of 
Canadians  in  that  both  our  hands,  right  and  left,  are 
connected  to  our  hearts,  and  we  offered  you  then  as  I 
said  a  little  taste  of  our  hospitality.  Doubtless  some 
of  you  may  not  be  aware  that  in  1908  we  intend  cele- 
brating the  founding  of  Canada.  On  the  3rd  of  July, 
1608,  the  foundation  of  Canada  was  laid  on  that  im- 
pregnable rock,  the  City  of  Quebec.  .\s  a  member  of 
the  Executive  Committee  appointed  in  Quebec  to  take 
charge  of  this  celebration,  I  thought  while  1  was  here 
as  a  member  of  this  .\ssociation  1  would  like  to  bring 
this  matter  before  your  Executive  Committee  and  have 
them  take  it  up  seriously  so  that  during  IQ08  you  will 
come  and  help  us  celebrate  this  unique  epoch  in 
Canadian  history.     One  of  our  writers  has  said 

"  Breathes  there  a  man  with  soul  so  dead 
Who  never  to  himself  has  said 
1  his  is  my  own,  my  native  land," 

and  I  believe  we  as  Canadians  have  a  great  future  be- 
fore us.  As  you  said  in  your  address,  Mr.  President, 
Canada  has  yet  to  develop,  and  if  you  will  come  and 
join  with  us  in  1908  in  Quebec  I  think  we  will  then 
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start  a  new  epoch  in  the  fourth  century  of  Canada's 
history.    One  of  our  Canadian  writers  has  said  : 

"  O,  Canada  terre  de  nos  aiyeux 
Ton  front  est  ceint 
Ton  hibtoire  glorieux," 

and  we  as  young  Canadians  want  to  make  a  glor- 
ious history  for  Canada.  We  invite  you  heartily  to 
come  down  to  Quebec  and  make  that  your  home  dur- 
ing the  few  days  you  have  your  convention  in  the  year 
1908.  I  am  sorry  I  have  had  to  trespass  on  your 
program,  but  as  I  have  to  get  away  at  four  o'clock  I 
thought  I  would  take  the  liberty  of  introducing  this 
matter  just  here. 

The  President  :  I  am  sure  we  are  all  pleased  with 
the  very  kind  invitation  which  has  been  extended  to  us. 
It  certainly  would  be  a  most  appropriate  place  for  us 
to  visit  and  an  appropriate  time  for  us  to  visit  there 
also.  This  is  a  matter  that  will  come  before  the  con- 
vention in  due  course,  and  I  hope  the  answer  which 
will  be  given  to  you  will  be  satisfactory.  We  will  now 
call  on  the  Secretary-Treasurer  to  read  his  report. 

SECRETARY-TREASURER'S  REPORT. 
All  matters  connected  with  last  convention  were  finally  dis- 
posed of  at  an  Executive  meeting  held  in  Toronto  on  •  Novem- 
ber I  ith,  1905. 

Mr.  K.  B.  Thornton,  Ex-President,  resigned  from  the  Com- 
mittee owing  to  his  removal  to  New  York. 

Mr.  James  Robertson,  of  the  Montreal  Light,  Heat  &  Power 
Company,  was  appointed  as  his  successor. 

Mr.  R.  G.  Black  was  appointed  Chairman  of  the  Committee 
for  the  Advancement  of  the  Interests  of  the  Association. 

The  following  gentlemen  were  appointed  a  Committee  to 
make  the  necessary  local  arrangements  for  this  convention  : 
Messrs.  R.  B.  Hamilton,  St.  Catharines  (Chairman),  J.  A.  Kam- 
merer,  J.  W.  Campbell,  Toronto,  P.  J.  Myler,  Hamilton,  with 
power  to  add  to  their  number. 

Messrs.  R.  G.  Black  and  James  Robertson  were  appointed  a 
Committee  on  Papers. 

Mr.  W.  Williams  was  elected  a  member  of  the  Committee  on 
Legislation  for  Ontario. 

Mr.  T.  S.  Young  was  appointed  assistant  to  the  Secretary 
without  extra  expense  to  the  Association. 

An  invitation  was  received  from  the  Secretary  of  the  Institu- 
tion of  Electrical  Engineers  of  Great  Britain  to  participate  in 
the  International  Electrical  Congress  which  met  in  London  in 
June.  The  Secretary  was  directed  to  acknowledge  the  same, 
and  to  learn  if  any  of  our  members  would  be  able  to  attend, 
also  to  make  enquiry  as  to  what  action  would  be  taken  hy  the 
American  Institute  of  Electrical  Engineers  and  the  National 
Electric  Light  Association,  and  on  what  terms  members  of  this 
Association  might  accompany  delegates  from  these  Societies. 
The  result  of  this  enquiry  showed  that  the  American  Societies 
were  unable  to  make  any  special  transportation  arrangements 
for  their  members.  This  Association  was  represented  at  the 
Congress  by  Professor  Herdt  of  McGill  University,  Montreal. 

An  invitation  was  also  extended  to  the  officers  of  this  Associa- 
tion by  the  National  Electric  Light  Association  of  the  United 
States  to  attend  ihe  Annual  Convention  of  that  Society  at  Atlan- 
tic City. 

On  February  28th  meetings  of  the  Local  and  Executive  Com- 
mittees were  held  in  Toronto,  when  Ihe  dates  were  chosen  for 
this  convention,  headquarters  to  be  at  the  Clifton  House.  It  is 
a  great  disappointment  to  the  Committee  that  the  hotel  could 
not  be  put  in  operation  early  enough  to  provide  accommodation 
for  the  delegates  to  this  meeting,  and  it  has  been  necessary  at 
the  last  moment  to  change  the  headquarters  to  the  International 
Hotel,  Niagara  Falls,  N.Y. 

On  motion  of  Messrs.  Hunt  and  B  ack  the  Executive  voted 
$200  00  for  convention  expenses. 

It  was  decided  that  only  members  in  good  standing  who  shall 
have  paid  their  fees  for  the  incoming  year  should  receive  badges 
admitting  them  to  the  sessions  of  the  convention,  and  that  the 
names  of  all  persons  who  do  not  remit  their  fees  to  the  Secretary 
within  six  months  after  this  convention  shall  be  dropped  from 
the  membership  roll. 

At  date  of  my  last  report  the  membership  list  showed  285 
Active  and  126  Associate  members,  total  411.  The  present 
record  is  238  Active  members  and  152  Associate  members,  total 
390.  The  reclassification  of  Active  and  Associate  members 
during  the  year  accounts  for  Ihe  apparent  reduclion  in  the 
numb/Sr  of  the  former  as  compared  wilh  last  report.  By  reason 
of  the  transfer  the  list  of  Associate  members  shows  a  corres- 
ponding gain. 

I  regret  to  have  to  record  the  death  since  last  convention  of 
one  of  our  members,  Mr.  H.  N.  Dignam,  of  Bowmanville. 

I  beg  to  present  the  following  audited  statement  showing  in 
detail  the  Receipts  and  Disbursements  for  the  year  : — 

RECKIPTS. 

Cash  on  hand  June  ist,  1905  $  19  02 

Cash  in  Bank  June  ist,  1905   975  02 

167  Active  Fees  at  $3.00    501  00 

2  Associate  Fees  at  $2.00   4  00 

63  Associate  Fees  at  $3.00   189  00 

2  Student's  Vees  at  $1.00    2  00 

 $1690  04 


DISBURSEMENTS. 

Postage  (including  Postage  on  Question  Box 

and  Proceedings)     62  87 

Stationery     3 

Box  for  holding  Association  Documents   '50 

Ribbon  for  375  Badges   4  25 

Embossing  Badges  in  Gold    '8  75 

Telegrams   i  5^ 

Exchange  on  Cheques   5  90 

Express  Charges   2  60 

Expenses  on  account  of  Question  Box,  per  A  A. 

Dion   103  20 

Stenographer  for  Convention   50  00 

Grant  to  Secretary  •.  .    150  00 

Printing     138  00 

Engravings  for  illustrating  Papers   '8  35 

Amount  paid  Janitor  in  connection  with  Mon- 
treal Convention   10  00 

Cash  on  Hand  June  ist,  1906   '3  45 

Cash  in  Bank  June   ist,  1906  (less  Cheque  of 

May  28th  outstanding,  $25.00)  1106  47 

 $1690  04 

With  the  presentation  of  this  my  Fifteenth  Annual  Report,  I 
beg  respectfully  to  tender  my  resignation  as  Secretary-Treasurer 
of  the  Association.  This  step  has  been  rendered  necessary  by 
the  demands  of  my  business.  I  have  watched  with  pleasure  the 
growth  of  the  Association  from  a  membership  of  25  to  a  member- 
ship of  390.  Its  position  is  now  assured,  and  under  the  guidance 
of  the  m  iny  bright  minds  who  have  its  welfare  at  heart,  it  will 
certainly  go  on  to  greater  accomplishments  in  the  future,  keep- 
ing step  with  the  wonderful  developments  of  the  science  i(; 
represents. 

I  cannot  conclude  without  expressing  my  appreciation  of  the 
uniform  courtesy  ^nd  kindness  of  the  members  towards  me 
during  the  many  years  that  I  have  occupied  this  position. 

C.  H.  Mortimer, 

Secretary-Treasurer. 

Toronto,  June  i8th,  igo6. 
I  have  this  day    audited    the    accounts    of  the  Canadian 
Electrical  Associ^ition  from  the  ist  of  June,  1905,  to  the  ist  of 
June,  1906,  and  have  found  same  correct. 

Very  truly  yours, 

R.  T.  MacKeen. 

The  President  :  I  am  sure  that  we  all  feel  a  certain 
amount  of  regret  to  think  that  our  worthy  Secretary- 
Treasurer  is  going  to  tender  his  resignation  ;  still  we 
are  all  pleased  to  know  the  cause,  that  he  is  making 
so  much  money  in  other  directions  that  he  cannot 
afford  to  lag  behind  with  us. 

Mr.  A.  A.  Dion  :  I  have  much  pleasure  in  movin*^  the 
adoption  of  the  report.  I  would  like  to  take  the  liberty 
to  ask  again  what  the  amount  of  cash  in  hand  is. 

The  Secretary  :  $1106.47. 

Mr.  Dion  :  Then  I  have  still  more  pleasure  in  moving 
the  adoption  of  that  report. 

Mr.  Reesor  :  I  second  the  motion. 
Motion  carried. 

The  President  :  We  shall  now  call  on  Mr.  Converse 
for  his  paper. 

Mr.  Converse's  paper  will  be  found  on  another 
page. 

The  President:  Gentlemen,  you  have  heard  this  able 
paper  so  nicely  illustrated.  It  will  be  for  you  to  dis- 
cuss it  in  any  manner  that  you  see  fit. 

Mr.  R.  G.  Black:  Mr.  Chairman  and  Gentlemen,  I 
think  you  will  all  agree  with  me  that  this  is  a  very 
interesting  and  instructive  paper  on  a  very  interesting 
subject.  As  you  all  know,  three  large  power  companies 
started  out  with  practically  the  same  problem,  the 
Ontario  Power  Company,  the  Canadian  Niagara  Power 
Company  and  the  Electrical  Development  Company. 
The  Canadian  Niagara  Power  Company  started  in  with 
the  experience  which  they  learned  from  ten  years' 
operation  of  the  power  houses  on  the  American  side,  so 
that  they  tackled  the  problem  with  definite  experience, 
and  a  definite  problem  they  were  going  to  undertake, 
the  construction  on  the  Canadian  side  being  very 
similar  to  what  they  had  tried  and  found  to  work  very 
nicely  in  their  previous  plant.  The  Electrical  Develop- 
ment Company  and  the  Ontario  Power  Company  had 
the  benefit  of  this  experience  in  a  secondary  way. 
They  also  have  the  benefit  of  the  experience  of  all  other 
plants,  and  were  not  tied  down  to  any  definite  line  of 
procedure.  It  is  very  interesting  to  note  the  different 
ideas  which  seem  to  exist  in  the  minds  of  different  en- 
gineers who  had  this  work  in  charge.    This  paper  has 
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served  as  an  introduction  to  the  opportunity  which  we 
will  have  to  view  the  plant  which  has   been  so  ably 
described,  and  when  we  see  the  actual  machinery  and 
the  gigantic  plant  which  the  Ontario  Power  Company 
have  we  will  fully  appreciate  the  difficulties  which  these 
engineers  had  to  encounter  and  overcome,  and  we  will 
see  what  a  splendid  job  they  have  made  of  it.    In  com- 
paring the  engineering  which  has  been  used  in  this 
plant  with  some  of  the  other  power  plants,  there  is  a 
marked  difference.     If  you  refer  to  page  four  of  the 
printed  paper  you  will  see  In  the  cut  No.  9  that  the 
switches  are  separated,  each  group  of  switches  having 
considerable  space  between  them  and  the  other  switches. 
If  you  will  also  refer  to  page  5,  Fig.  15,  you   will  also 
find  that  the  control  pillars  for  operating  these  various 
switches  are  also  separated,  considerable  space  being 
given  to  switchboard  apparatus.     It  you  will  refer  to 
the  diagram  Fig.  19,  page  7,  you  will  find  there  are  a 
great  many  switches  used, 'there  being  seven  sets  of 
low  tension,  that  is  12,000  volts,  switches  used  with 
each  generator.     So  that  a  great  deal  of  attention 
has  been   given   to  the  switches.     The  construction 
is  considerably  different  from  the  construction  that 
we  are   most    familiar    with   in    Canada.      We  are 
quite   familiar  with  the  regular  straight-line  switch- 
board   with    panels    all    close    together,  arranged 
on    marble    or  j  slate    slabs.      This    construction  is 
certainly    very    neat    in    appearance  and    from  an 
operating   point  of  view   I   would  say  it    is  excep- 
tionally well  laid  out,   and  there  is  very  little  dan- 
ger of  the  operator  making  a  mistake.     If  you  will  re- 
fer to  the  transformers  on  page  4,  Fig.  10,  and  the 
bus  bars,  you  will  find  the  bus  bars  and  transformers 
are  considerably  closer  together  than  they  are  in  some 
of  the  other  plants.     In  this  connection  I  would  like 
to  ask  Mr.  Converse  if  he  considers  there  is  more  dan- 
ger from  the  switch  apparatus  than  from  the  transfor- 
mer apparatus,  that  is,  which  is  most  likely  to  fail  and 
cause  trouble  ?    One  set  of  engineers  seem  to  have 
laid  great  stress  on  having  plenty  of  room  for  switches 
and  switching  devices.    Another  set  of  engineers  have 
put  their  switches  all  very  close  together,  their  panel 
boards  being  in  a  continuous  wall  and  their  switches 
being  adjacent  to  each  other,  which  is  distinctly  differ- 
ent from  this  type  where  not  only  the  switches  are 
separated  but  also  the  control  board  being  separated. 
On  the  other  hand,  engineers  of  the  Ontario  Power 
Company  have  grouped  their  transformers,  whereas 
the  engineers  of  other  power  companies  have  separat- 
ed them,  putting  each  transformer  in  a  separate  cell 
by  itself.     It  seems  to  me  it  is  a  very  interesting 
point  brought  up  in  the  engineer's  mind  and  I  repeat 
the  question  again  in  asking  Mr.   Converse  which  he 
thinks  would   be   the  most    likely   to  give  trouble. 
Another  point  which  I  would  like  to  refer  to  is  the 
headworks.     I  think  Mr.  Converse  said  that  they  ar- 
ranged for  an  extra  amount  of  water  to  come  into  the 
forebay  in  the  hope  that  there  would  be  a  return  wave 
which  would  carry  the  ice  over  the  overflow  wail.  I 
would  like  to  ask  Mr.  Converse  if  any  experiments 
have  been  made  on  this,   and  how  successful  that 
scheme  is.     I  should  also  like  to  ask  him  in  reference 
to  the  line,  what  sag  they  allow  in  the  550  foot  span. 
Referring  to  the  line  again,  there  is  another  difference 
which  comes  up  between  the  engineers  of  this  com- 
pany and  of  another  company  who  had  a  similar  prob- 
lem to  tackle.    Two  of  the  companies  at  least  have 
used  steel  towers  and  have  used  long  spans,  one  com- 
pany using  aluminum,  another  company  using  copper. 
If  Mr.  Converse  would  be  good  enough  to  give  us  in- 
formation on  these  points  it  would  be  interesting. 

Mr.  V.  G.  Converse:  I  will  endeavor  to  answer  Mr. 
Black's  questions.  The  first  one  I  believe  was  the 
segregation  of  the  switches. 

Mr.  Black:  The  relative  space  given  to  the  switches 
as  compared  with  the  transformers  in  your  plant,  as 
compared  with  the  Electrical  Development  Company 
lay-out. 

Mr.  Converse:  I  am  not  familiar  with  the  plans  of 
the  Electrical  Development  Company.     Our  arrange- 


ment is  a  unit  one  and  the  transformers  were  the  con- 
trolling features  in  determining  the  width  of  a  unit 
space  in  a  building.  The  triangular  grouping  of  trans- 
formers gives  the  most  economical  arrangement  we 
could  make.  If  they  had  been  placed  side  by  side  the 
complete  building  would  have  been  required  to  be 
some  200  feet  longer.  The  width  of  the  unit  space  is 
22  feet,  which  allows  the  separation  between  the 
groups  of  switches  that  is  noted  in  the  low  voltage 
switch  room.  Barrier  walls  separate  each  group  of 
transformers,  and  different  classes  of  apparatus  which 
might  give  trouble  one  to  the  other  have  been  placed 
in  separate  rooms,  but  we  have  not  seen  fit  to  build 
walls  between  like  apparatus  of  a  unit.  The  trans- 
former cases  are  of  a  ys  inch  steel  and  are  so  strongly 
constructed  that  they  will  stand  150  pounds  internal 
pressure  with  all  fittings.  An  S  inch  pipe  extends  from 
the  top  of  each  case  to  a  sewer.  From  experiments 
we  found  that  all  the  energy  which  can  be  liberated 
within  a  transformer  case  can  be  relieved  through  the 
8  inch  outlet  pipe  without  exceeding  the  working 
preesure  of  the  case. 

Mr.  Black:  Where  does  that  overflow  pipe  go  to? 

Mr.  Converse  :  A  special  iron  sewer  extending  under- 
neath the  building  and  with  a  manhole  on  the  outside 
for  a  relief. 

Mr.  Black:  Would  it  eventually  go  into  the  river? 

Mr.  Converse:  Ves,  by  the  way  of  the  main  spillway. 
The  next  question  was  the  cross-current  in  the  fore- 
bay.  The  idea  there  was  to  take  in  a  considerably 
greater  amount  of  water  than  was  required  for  the 
power  development.  The  excess  water  flowing  over 
the  submerged  wall  sets  up  a  cross  current  which 
tends  to  carry  any  ice  which  may  have  come  into  the 
forebay  over  the  wall  and  into  the  river.  There  are 
two  depressions  in  the  wall  adjacent  to  the  screen 
house,  one  being  2  feet  and  the  other  4  feet  lower  than 
the  main  part  ot  the  wall.  These  depre^isions  cause  a 
final  strong  cross  current  in  front  of  the  screen  house. 
The  only  test  has  been  the  practical  one  during  the 
past  winter  when  we  had  not  the  slightest  trouble  with 
ice. 

Mr.  Black:  That  cross  current  will  takeout  the  slu^h 
ice  as  well  as  the  surface  ice? 

Mr.  Converse  :  We  did  not  have  any  trouble  with  it 
last  winter.  The  last  winter  cannot  be  considered  as  a 
severe  test,  as  it  was  not  a  particularly  cold  one. 
However,  there  was  a  great  deal  of  ice  came  down  at 
times,  in  fact  I  think  there  were  a  few  times  during  the 
season  when  the  ice  conditions  were  nearly  as  severe 
as  they  ever  are.  One  time,  1  believe  on  the  4th  of 
March,  the  lower  river  rose  fifteen  feet  within  a  few 
hours,  due  to  the  flow  of  ice.  What  was  the  next 
question. 

Mr.  Black  :  What  sag  do  you  allow  for  your  550 
foot  line  span  ? 

Mr.  Converse  :  The  sag  at  maximum  temperature 
is  16  feet  for  the  550  foot  span. 

Mr.  R.  T.  MacKeen  :  I  have  listened  to'this  paper 
with  a  great  deal  of  interest  and  pleasure.  I  notice 
on  page  8  the  statement  "  Horn  gap  lightning  ar- 
resters of  generous  proportions  and  with  graded  yap 
resistances  are  located  in  the  rear  of  the  station.  "  I 
would  like  to  ask  Mr.  Converse  what  he  means  by 
graded  gaps  there,  and  also  what  kind  of  resistance 
he  uses,  and  in  connectioil  with  resistance  I  would 
like  to  know  the  maximum  discharge  current. 

Mr.  Converse  :  The  arrester  is  of  our  own  type  and 
construction.  The  space  in  the  rear  of  the  station  is 
filled  with  poles  carrying  lightning  arresters.  The 
horns  and  resistances  of  but  one  arrester  are  on  a 
pole.  The  horns  are  about  6  feet  long  of  3^  inch 
brass  and  are  mounted  on  caps,  cemented  to  line 
insulators.  By  the  adjustment  of  the  horns  in  the 
caps  we  can  get  any  desired  gap.  There  are  three  sets 
of  horns  for  each  line  wire. 

Mr.  MacKeen  :  Connected  in  series  ? 

Mr.  Converse  :  No,  they  all  connect  to  the  ground. 
The  first  one  has  a  carborundum  resistance  composed 
of  rods  three  inches  in  diameter  and  two  feet  long;  six 
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of  these  rods  in  series  give  a  resistance  of  about  10,000 
ohms.  This  resistance  will  allow  of  the  passage  of  from 
3  to  4  amperes  of  current.  The  gap  for  this  arrester 
will  be  set  for  a  voltage  of  about  45,000,  the  normal 
voltage  to  ground  being  36,000.  We  hope  that  this 
arrester  will  take  care  of  the  largest  part  of  the  light- 
ning discharges.  The  resistance  for  the  second  arrester 
is  causing  us  a  great  deal  of  trouble.  We  have  been 
unable  up  to  the  present  time  to  decide  just  what  it 
shall  be.  We  hope  to  use  a  water  resistance,  the  water 
being  contained  in  barrels.  The  resistance  which  we 
would  like  to  obtain  is  one  of  about  2,000  ohms, 
which  will  allow  considerably  more  current  to  flow 
through  it  than  the  resistance  of  the  first  arrester. 
The  setting  of  the  horn  gaps  should  be  for  about  65,000 
volts.  The  horns  on  the  third  arrester  are  in  series  with 
a  small  fuse  about  15  feet  long  held  on  the  side  of  the 
pole  and  connected  to  ground.  The  setting  of  this 
arrester  will  be  for  about  100,000  volts.  The  greater 
part  ot  the  lightning  discharges  should  go  over  the  first 
arrester  with  the  carborundum  rods.  The  remainder 
is  expected  to  select  the  other  resistance  paths  accord- 
ing to  the  quantity  of  the  discharge  and  the  setting  of 
the  horns.  A  charge  over  the  arrester  with  the  fuse 
will  probably  shut  us  down  but  it  is  better  to  be  shut 
down  in  this  manner  than  to  be  permanently  disabled. 

Mr.  MacKeen  :  What  factor  of  safety  do  you 
estimate  you  have  in  the  station  ? 

Mr.  Converse  :  Insulation? 

Mr.  MacKeen  :  Yes. 

Mr.  Converse  :  We  test  all  our  high  voltage  station 
wiring  with  150,000  volts  to  ground.  Choke  coils  have 
been  tested  with  200,000  volts  between  bushings. 

Mr.  MacKeen  :  My  experience  with  high  frequency 
discharges  has  been  that  series  resistances  are  very 
objectionable  ;  there  appears  to  be  a  very  high  ohmic 
resistance  and  the  voltage  builds  up  around  the  resist- 
ance, whereas  with  low  frequency  discharges  the 
diff"erence  is  not  so  apparent. 

Mr.  Converse  :  That  is  true  ;  we  tried  to  make  the 
path  for  the  lightning  as  easy  as  possible  by  making  the 
resistances  as  well  as  the  leads  to  ground  with  liberal 
surfaces.  The  ideal  arrester  is  one  which  gives  an 
absolute  ground  to  the  circuit.  I  do  not  know  how  it 
is  to  be  obtained  except  in  some  such  way  as  described. 
We  consider  the  arresters  to  be  still  in  the  experi- 
mental stage  and  we  will  know  more  about  them  after 
a  season's  use. 

Mr.  A.  A.  Dion  :  Plants  like  this  of  such  importance 
and  magnitude  have  naturally  a  great  deal  of  engineer- 
ing talent  expended  upon  them  and  a  great  deal  of 
attention  given  to  details  which  become  of  great  im- 
portance in  a  plant  of  that  character,  and  this  results 
in  certain  features  which  might  be  applied  with  advan- 
tage to  smaller  plant-^.  There  are  few  of  us  who  have 
or  will  have  anything  to  do  with  plants  of  this  magni- 
tude, but  we  may  from  the  description  of  these  plants 
find  features  which  we  could  apply  with  advantage 
to  the  plants  with  which  we  have  to  do.  One  thing 
that  struck  me  as  worthy  of  commendation  in  the 
design  of  this  plant  was  the  symmetry  in  the  ar- 
rangement of  the  apparatus  from  the  generators  to 
last  control  board,  a  symmetry  which  would  give  the 
controlling  operator,  I  should  think,  a  great  deal  of 
facility  in  operation,  preventing  mistakes  and  that  sort 
of  thing.  The  arrangement  seems  to  be  such  that, 
standing  on  the  gallery,  the  operator  can  form  a  mental 
diagram  of  the  whole  plant;  everything  running  along 
definite  lines  so  that  he  cannot  possibl)'  get  things 
mixed  up.  I  would  like  to  say  that  I  specially  admire 
the  segregation  of  the  switchboard  control  units.  It 
seems  to  me  it  has  been  a  fault  in  the  past  in  most 
plants  that  control  apparatus  has  been  crowded  into 
a  small  space.  While  we  are  willing  to  allow  all 
necessary  space  for  generators  and  auxiliary  ap- 
paratus, when  it  came  to  the  switchboard  and  control 
apparatus  we  seemed  to  have  very  little  space  left 
and  it  was  to  my  mind  crowded  too  much.  Now, 
if  the  manufacturer  was  asked  to  design  a  switchboard 
for  a  plant  that  is  going  to  transmit  at  60,000  volts, 
he  would  pay  a  great  deal  of  attention  to  it  and  de- 


sign it  in  a  special  manner  to  meet  the  conditions,  but 
when  dealing  with  lower  voltages,  such  as  most  of  us 
deal  with,  say  from  2,000  to  10,000,  the  same  care 
does  not  appear  to  be  exercised,  and  I  believe  manu- 
facturers crowd  their  switchboard  apparatus  too 
much.  I  have  seen  in  plants  of  large  capacity 
switchboards  installed  in  such  a  way  that  the  only 
thing  that  saved  them  was  absolute  absence  from 
trouble,  because  if  trouble  arose  at  all  it  seemed  to 
me  it  was  bound  to  be  very  serious  and  very  destruc- 
tive. Now,  one  thing  I  have  observed  about  the 
Niagara  plants  generally  and  one  I  think  that  might 
be  of  value  in  much  smaller  plants,  is  the  cover- 
ing of  the  inner  racks  or  screens  with  a  building  of 
some  sort,  completely  closed,  and  admitting  the  water 
to  the  inner  forebay  through  submerged  arches.  One 
of  the  objects  of  the  submerged  arches  I  suppose  is  to 
prevent  the  drawing  in  of  floating  ice,  but  there  is 
another  advantage  in  it  which  is  perhaps  not  generally 
recognized,  and  that  is  that  you  prevent  extreme 
temperatures  from  reaching  the  inner  screens.  Take 
it  in  winter  when  the  water  is  just  about  32",  just  about 
freezing,  and  the  air  is  about  20°  below  zero,  if  a  strong 
wind  is  blowing  against  the  open  screens  you  will  get 
such  very  low  temperatures  in  that  part  of  the  screens 
that  is  exposed  to  the  air,  that  vou  are  bound  to 
lower  the  temperature  of  the  rest  of  the  screen, 
because  iron  is  a  very  good  conductor.  This  will 
result  in  ice  forming  below  and  blocking  the  screens. 
I  do  not  pretend  to  be  the  inventor  of  this  theory,  but 
I  believe  it  is  correct,  that  much  of  the  freezing  is  due 
to  the  lowering  of  temperature  of  the  iron  screen,  due 
to  the  upper  part  being  exposed  to  the  cold  blast  of  air. 
Now,  the  housing  of  the  upper  part  of  the  rack  stops 
the  currents  of  air,  and  in  still  air  the  temperature 
will  never  be  so  low,  and  the  freezing  of  the  water 
will  be  retarded,  if  not  largely  prevented.  1  think 
this  is  a  very  valuable  feature  in  station  design. 

Mr.  Converse  :  There  was  one  question  asked  by 
Mr.  Black  which  1  did  not  fully  answer — 1  do  not 
know  that  I  even  touched  upon  it.  It  was  the  reason 
for  allowing  so  little  distance  between  the  high  tension 
wires.  This  is  the  very  point  on  which  we  pride  our- 
selves that  we  have  so  much  clearance  between  the 
high  tension  wires.  The  high  tension  busses  have  7 
feet  between  them.  At  the  closest  point  in  the  wiring 
which  is  over  the  transformers  there  is  three  feet  but 
the  voltage  between  wires  here  is  only  36,000.  As  stat 
ed,  all  our  high  voltage  wiring  is  tested  to  ground  for 
150,000  volts.  The  wire  itself  is  insulated  with 
varnished  cambric  which  stands  a  test  of  120,000  volts. 
The  insulation  is  not  intended  to  admit  of  the  handling 
of  the  wires,  but  if  the  attendant  did  get  against  them 
he  has  a  possible  chance  of  getting  away  again  with- 
out serious  injury.  The  insulation  also  would  tend  to 
prevent  short  circuits  by  the  dropping  of  switch 
handles  or  anything  else  across  the  wires.  We  have 
not  placed  barriers  between  our  high  tension  busses 
and  wires  because  in  our  opinion  such  barriers  either 
weaken  the  insulation  or  lead  to  a  very  expensive 
construction.  Consequently  we  have  allowed  ample 
distance  and  only  put  the  insulation  around  the  wires 
for  emergencies. 

The  President  :  As  Mr.  Dion  has  said,  although 
every  power  development  in  the  country  is  not  on  such 
an  extensive  scale  as  the  ones  here  at  Niagara  l'"alls, 
still  the  ideas  here  are  potent  and  can  be  used  in  other 
plants  and  found  useful.  Is  there  any  one  here  that 
has  anything  to  ask? 

Mr.  J.  W.  Campbell  :  In  matters  of  this  kind  there 
is  great  hesitancy  on  the  part  of  many  of  our  engineers. 
We  have  in  the  Canadian  Klectrical  Association  a 
goodly  number  of  engineers  well  qualified  to  discuss 
matters  of  this  kind  in  every  detail,  but  unfortunately 
they  have  not  all  been  favored  with  association  with 
large  concerns  as  we  are  discussing  to-day,  and  as  that 
prcspnted  by  Mr.  Converse.  Apparently  as  no  one  else 
seems  to  wish  to  discuss  the  matter  any  further,  and 
as  the  paper  has  been  a  very  interesting  one, 
which  I  feel  every  one  will  be  concerned  in  and  will 
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read  up  carefully  and  glean  what  points  they  can  from. 
I  have  very  much  pleasure  in  moving  a  hearty  vote  of 
thanks  to  Mr.  Converse  for  his  very  intelligent  and 
instructive  paper. 

The  motion  was  seconded  and  carried  amid  applause, 
and  presented  to  Mr.  Converse  by  the  President. 

The  President  :  Now  the  time  has  arrived  for  us  to 
take  up  the  Question  Box,  which  is  one  of  the  most 
important  features  before  us,  and  I  will  call  on  Mr. 
Dion  to  introduce  it. 

Mr.  Dion  :  Mr.  Chairman,  you  will  notice  that  the 
Question  Box  is  not  printed  in  the  usual  book  form, 
but  rather  in  the  shape  of  a  temporary  booklet  not  in- 
tended for  permanency.  I  was  prevented  by  circum- 
stances which  I  could  not  control  from  sending  out  the 
questions  as  early  as  I  would  have  desired.  The  result 
was  that  answers  did  not  reach  me  until  almost  too 
late  to  publish  the  book  in  time  for  this  meeting  unless 
I  left  out  many  valuable  contributions  which  reached 
me  at  the  last  moment,  and  as  others  had  promised  to 
contribute  and  had  not  done  so  I  judged  it  would  be 
better  to  make  a  departure  this  year  from  the  customs 
of  previous  years  and  to  come  to  the  con\-ention  with 
a  temporary  publication  which  could  be  taken  up  and 
discussed  further,  and  when  it  had  been  added  to  at 
this  convention  by  discussion  and  other  answers  to  be 
contributed  at  this  meeting,  it  could  then  be  published 
in  book  form  and  be  sent  to  the  members  in  a  more 
complete  and  useful  condition.  You  will  notice  that 
some  of  the  questions  are  pretty  well  answered,  some 
questions  have  received  several  answers,  other  ques- 
tions of  importance  have  not  been  sufficiently  answered, 
and  the  member  who  asked  the  question  would  prob- 
ably feel  he  is  not  getting  the  information  to  which  he 
is  entitled;  and  some  questions  are  not  answered  at  all. 
In  bringing  the  Question  Box  before  you  in  this  way 
you  have  an  opportunity  to  add  to  it  by  giving  addi- 
tional answers  to  some  of  the  questions,  or  giving 
answers  to  some  that  have  not  been  answered.  If 
there  is  any  member  here  that  is  interested  in  any  one 
or  more  questions,  who  would  like  to  get  more  light 
upon  it,  I  would  be  pleased  if  you  would  mention  the 
question,  and  probably  some  of  the  members  here  can 
supply  information.  At  a  later  stage  of  this  convention 
the  Question  Box  comes  up  again  and  I  propose  to 
take  out  these  questions  that  have  not  been  answered 
at  all  and  ask  for  answers.  After  the  convention  is 
over  if  there  are  still  questions  unanswered,  I  will  se- 
lect men  who  in  my  mind  are  well  qualified  to  answer 
them,  and  ask  them  for  answers.  I  think  the  man 
'vho  sends  a  question  to  the  Question  Box  is  entitled  to 
an  answer.  I  would  like  to  say  a  word  with  regard  to 
the  rather  extravagant  praise  which  thePre  sident  gave 
me  in  connection  with  this  Question  Box. 

The  President  :  No,  that  is  the  proper  word. 

Mr.  Dion  :  I  have  said  before  that  it  was  a  labor  of 
love,  but  I  would  like  to  say  the  labor  has  been  made 
very  light  by  others  who  were  not  mentioned.  I  have 
received  very  valuable  assistance  from  members  of  this 
Association  who  not  only  answered  questions  but  went 
out  of  their  way  to  get  answers  from  those  who  were 
qualified  to  give  proper  answers.  I  would  like  to 
mention  in  particular  Mr.  R.  G.  Black.  (Applause). 
He  deserves  the  thanks  of  myself  and  the  Association 
for  the  assistance  he  has  given. 

The  President  :  There  are  some  questions  that  are 
still  unanswered.  If  there  is  anyone  who  wishes  to 
answer  any  of  these  questions  I  suppose  it  would  be  in 
order  for  them  to  do  so  now.  We  have  got  a  large 
amount  of  talent  here.  What  is  the  first  question,  Mr. 
Dion,  that  is  not  answered  ? 

Mr.  Dion:  No.  g  is  not  answered.  "Has  the  charg- 
ing of  electric  automobiles  proved  a  success  from  the 
financial  standpoint,  in  Canadian  cities?" 

The  President  :  Is  there  anyone  here  that  has  had 
any  experience  in  that  ?  We  would  hardly  expect 
small-station  men  to  have  had  any  such  experience. 

Mr.  Dion  :  What  do  you  do  in  Toronto  ? 

Mr.  MacKeen:  My  impression  is  that  the  question 


as  far  as  Toronto  is  concerned  can  be  answered  very 
easily  with  the  statement  that  we  have  verv  few  elec- 
tric automobiles  in  the  city.  However,  I  think  there  is 
no  question  that  a  very  profitable  business  could  be 
worked  up  providing  the  electric  automobile  business 
was  what  it  might  be. 

Mr.  Dion  :  No.  14  is  a  very  peculiar  question  ;  I  do 
not  expect  to  get  many  answers  to  that. 

The  President  :  What  is  the  general  answer  to  that? 

A  \'oice  :  No. 

The  President  :  So  far  as  I  am  concerned  I  can  say 
"Nay";  perhaps  there  are  others  who  would  say  "Yea". 
We  would  be  glad  to  hear  from  both  sides. 

Mr.  Dion  :  Question  23  has  been  answered  by  Mr. 
Wyse,  but  this  is  a  very  practical  question  and  I  would 
like  personally  to  get  a  little  more  information.  The 
question  is  "Are  elaborate  records  of  lines  where  a  card 
is  filed  for  every  pole,  showing  the  position,  size  and 
name  of  every  wire,  advisable?  Is  the  expense  of 
keeping  these  accurately  aud  up-to-date  warranted  by 
the  advantages,  if  any  ?'' 

The  President  :  Is  there  anyone  else  who  has  had 
experience  in  that  line?    (No  answer). 

Mr.  Dion  :  Questions  30  and  31  are  the  next  ;  they 
have  reference  to  steam  plants.  I  think  perhaps  that 
is  far  enough  for  us  to  go  to-day. 

The  convention  adjourned  at  4.45  till  8  o'clock  p.m. 

E\"E.\"I\G  SESSION". 

The  convention  resumed  at  8  p.m. 

Mr.  F.  O.  Blackwell  read  a  paper  describing  the 
power  plant  of  the  Electrical  Development  Company. 
This  paper  is  printed  elsewhere. 

DISCISSION. 

A  Delegate  :  Is  there  any  reason  for  the  concrete 
arches  in  the  wheel-pit  ? 

Mr.  Blackwell  :  They  were  intended  to  prevent  clos- 
ing of  the  sides  of  the  wheel  pit,  though  as  a  matter  of 
fact  after  the  first  movement  which  took  place  while  it 
was  being  sunk,  it  has  not  closed  at  all.  Of  course,  the 
arches  give  a  very  rigid  construction  and  there  is  less 
vibration  than  with  steel  beams. 

Mr.  Dion  :  I  do  not  quite  understand  from  the 
drawing  the  mechanism  of  the  gates. 

Mr.  Blackwell  :  The  gates  are  of  cylinder  type. 
The  upper  gate  moves  from  above  and  the  lower  from 
below. 

.Mr.  Dion  :  1  would  also  like  to  ask  about  the  divi- 
sion of  the  line  into  sections.  You  stated  that  the 
line  was  divided  into  four  sections  and  any  section 
could  be  cut  out  and  the  rest  would  operate.  How  is 
this  done  ? 

Mr.  Blackwell  :  What  1  meant  was  that  the  part  of 
any  one  of  the  circuits  between  the  section  houses 
could  be  cut  out  and  the  remainder  of  the  circuit  on 
both  sides  of  it  would  still  be  in  operation. 

Mr.  Converse  :  Is  there  an  automatic  arrangement 
to  cut  out  a  short  circuited  feeder  without  interfering 
with  the  other  circuits? 

Mr.  Blackwell  :  Yes.  The  idea  was  that  with  three 
or  more  circuits  in  parallel  a  short-circuit  in  any  one 
would  cause  about  twice  the  current  to  flow  in  that 
circuit  that  flowed  in  the  other  two.  There  would 
therefore  always  be  more  current  in  the  short-circuited 
line  than  there  would  be  in  the  neighboring  lines.  .\ 
difl^erential  relay  will  hold  in  the  circuit  breakers  on 
lines  which  have  the  least  current  and  open  the  circuit 
breakers  on  the  line  which  has  the  most  current.  The 
difficulty  with  reverse  current  relays  is  that  they  open 
all  lines  in  parallel,  but  by  this  arrangement  you  open 
only  the  one  line,  as  the  relay  can  only  throw  in  one 
direction  and  all  three  circuit  breakers  cannot  go  at 
once. 

Mr.  C  H.  Wright  :  On  page  24  of  the  paper  as 
printed,  at  the  last  paragraph,  it  states  that  you  adc»pt- 
ed  the  bench  board  system.  This  afternoon  we  haJ 
some  little  discussion  as  to  the  re1ati\e  merits  of  the 
bench  board  system  and  the  instrument  column  system. 


July,  1906 


THE  CAINADIAIN  ELECTRICAL  NEWS 


'77 


In  Mr.  Buck's  paper  I  believe  the  standard  panel 
system  has  been  adopted.  I  am  sure  this  Association 
will  be  glad  to  have  the  reasons  why  the  Electrical 
Development  Company  adopted  the  bench  board  system 
in  preference  to  the  two  othe/s.  I  notice  on  page  25, 
the  third  last  paragraph  at  the  left,  that  the  high  ten- 
sion wires  are  all  totally  enclosed.  Mr.  Converse  in 
discussing  his  paper  this  afternoon  said  that  they  con- 
sidered that  this  total  enclosing  brought  the  ground  too 
near  the  high  tension  wires.  I  presume  the  reason  for 
the  adoption  of  the  total  enclosure  by  the  Electrical 
Development  Company  was  to  avoid  arc  spreading. 
Perhaps  you  might  give  us  some  further  light  on  that. 
Further  on  on  that  page  it  is  stated  that  "A  large 
portion  of  the  power  is  delivered  to  synchronous 
apparatus,  the  Toronto  Street  Railway  employing 
rotary  converters,  and  the  Lighting  Company  synch- 
ronous motor-generator  sets."  Appdrently  all  the 
apparatus  is  synchronous,  that  is  to  say,  it  is  in 
unstable  equilibrium.  Has  the  matter  been  discussed 
of  introducing  some  lagging  apparatus  such  as  induc- 
tion motors,  or  do  you  consider  that  the  entire  distri- 
bution by  means  of  synchronous  apparatus  will  be 
satisfactory  ? 

Mr.  Blackwell  :  Regarding  the  bench  board  system, 
of  course  there  is  room  tor  a  difference  of  opinion,  but 
the  objection  to  the  bench  board  as  generally  con- 
structed with  the  instruments  separate  and  at  a  dis- 
tance from  the  bench  board  is  that  a  man  is  very  apt 
to  get  confused  and  perhaps  throw  the  wrong  switch. 
The  bench  board  is  more  campact  and  can  be  operated 
more  quickly  than  with  a  lot  of  switches  on  different 
panels  distributed  over  a  wide  area.  I  believe  the  Elec- 
trical Development  Company  switch  board  avoids  these 
difficulties.  We  have  a  bench  board  which  is  reason- 
ably compact,  so  that  a  man  can  without  moving  from 
his  position  reach  all  the  switches.  At  the  same  time, 
we  have  the  instruments  and  controlling  switches 
located  with  relation  to  each  other  and  connected  by 
dummy  busses  so  that  the  operator  can  not  readily 
make  a  mistake.  As  to  the  use  of  barriers  between 
high  tension  wires,  I  do  not  look  at  them  as  a  pre- 
ventative of  grounding,  but  as  a  safeguard  against  the 
possibility  of  an  arc  starting  at  one  wire  and  sweeping 
through  the  entire  station.  I  have  seen  an  arc  blow 
forty  or  fifty  feet  down  a  station  and  short-circuit 
everything  in  sight. 

Mr.  C.  H.  Wright  :  That  same  result  would  not  be 
accomplished  by  more  air  space? 

Mr.  Blackwell  :  You  would  have  to  have  a  prohibi- 
tive space  between  every  two  wires  and  then  you 
would  not  be  absolutely  safe.  It  is  not  that  the  arc 
jumps  such  a  distance,  but  if  it  once  starts  a  very  little 
draft  will  carry  it  a  long  distance. 

Mr.  C.  H.  Wright  :  Will  all  the  load  at  Toronto  be 
synchronous  machinery? 

Mr.  Blackwell  :  As  to  synchronons  machinery,  the 
intention  is  not  to  use  all  synchronous  apparatus  but 
only  to  have  enough  to  be  able  to  maintain  a  good 
power  factor  for  the  system.  Whenever  synchronous 
motors  can  be  used  I  would  give  them  the  preference 
because  there  are  always  a  lot  of  motors  that  will 
necessarily  be  induction  because  they  are  too  small  to 
be  synchronous.  If  we  could  get  a  plant  with  half 
synchronous  and  half  induction  motor  load  we  would 
have  an  ideal  arrangement. 

Mr.  C.  H.  Wright  :  If  synchronous  apparatus  were 
used  exclusively  would  the  system  be  sufficiently  stable? 

Mr.  Blackwell  :  I  do  not  think  there  is  any  trouble 
from  "hunting"  with  the  synchronous  motors  that  have 
recently  been  designed.  I  would  not  hesitate  to 
employ  synchronous  apparatus  exclusively  in  a  plant 
with  modern  apparatus  equipped  with  efficient  anti- 
hunting  devices. 

Mr.  G.  B.  Berg,  Hamilton  :  I  should  like  to  know 
how  close  to  the  sine  wave  is  the  wave  of  E.  M.  P., 
how  much  it  deviates  from  the  true  sine  wave  ? 

Mr.  Blackwell  :  The  wave  is  almost  a  perfect  sine 


wave.  If  I  remember  correctly  I  specified  five  per 
cent,  variation,  but  it  is  very  considerably  closer  than 
that.     I  think  it  came  down   to  or  2   per  cent. 

Laying  it  out  as  a  panel  wave  you  could  say  it  was  a. 
perfect  sine  wave  to  look  at  it. 

Mr.  D.  P.  Burke,  Ottawa  :  Is  the  distribution  going 
to  be  at  25  cycles  in  Toronto,  or  bo  cycles  with  fre- 
quency changers  ? 

Mr.  Blackwell  :  The  distribution  for  power  purposes 
as  far  as  possible  would  naturally  be  25  cycles,  but  the 
alternating  lighting  system  is  60  cycles  now  and  fre- 
quency changers  will  be  used  for  all  the  existing 
load. 

Mr.  A.  B.  Lam.be  :  In  Mr.  Converse's  paper  he  de- 
scribed the  transformer  system  as  consisting  of  three 
transformers  pretty  well  permanently  tied  together  and 
the  three  in  the  one  pit.  As  opposed  to  that  the  Elec- 
trical Development  Company  have  a  transformer  on 
each  side  and  each  in  its  own  pit.  It  would  be  interest- 
ing to  hear  the  gentleman  on  tne  reasons  for  his  choice 
between  the  two. 

The  President  :  I  am  afraid  that  would  be  introduc- 
ing a  debate  we  have  hardly  time  for  here. 

Mr.  C.  B.  Hunt,  London  :  I  would  like  to  move  a 
very  hearty  vote  of  thanks  to  Mr.  Blackwell  for  the 
paper  he  has  presented  to  us.  It  has  been  very  inter- 
esting to  me  and  I  presume  to  all  of  us.  Mr.  Con- 
verse' paper  was  equally  good  this  afternoon,  but  this 
is  valuable  because  it  gives  us  particulars  of  a  different 
system. 

Mr.  B.  F.  Reesor,  Lindsay  :  I  have  much  pleasure 
in  seconding  Mr.  Hunt's  motion.  (Carried  amid  ap- 
plause. ) 

The  President  :  I  have  much  pleasure  in  presenting 
to  you  this  hearty  vote  of  thanks  which  has  been 
tendered  to  you  in  this  magnificent  manner. 

Mr.  H.  W.  Buck  then  read  a  paper  on  "The  Elec- 
trical Plant  of  the  Canadian  Niagara  Power  Company", 
which  will  be  found  elsewhere. 

A  Delegate  :  How  does  that  insulator  compare  in 
cost  with  glass  ? 

Mr.  H.  W.  Buck  :  The  cost  is  considerably  higher, 
but  it  seems  to  be  justified,  the  maintenance  on  the 
insulator  being  less.  The  cost  roughly  is  nearly  twice 
the  cost  of  a  porcelain  insulator,  but  when  you  take  a 
transmission  line  transmitting  50,000  h. p.,  the  cost  of 
the  insulator  is  such  an  insignificant  portion  of  the  total 
that  it  does  not  make  much  difference  what  it  costs 
within  reasonable  limits,  provided  you  get  an  insulator 
that  is  reliable. 

Mr.  Lambe  :  On  that  same  question  of  insulators  1 
do  not  understand  that  apparent  change  of  thread  there 
(referring  to  figure)  and  apparently  they  also  put  on 
the  top  with  cement. 

Mr.  Buck  :  That  drawing  does  not  show  the  pin 
going  up  to  the  top.  ^'ou  see  the  thread  on  the  pin  up 
to  a  certain  line  and  from  there  on  you  see  the  thread 
on  the  insulator.  They  are  naturally  reversed.  The 
pin  as  a  matter  of  fact  goes  up  considerably  higher  than 
shown  there  in  the  drawing. 

Mr.  Dion  :  I  would  like  to  know  what  this  electrose 
is.  Is  it  a  secret  composition  or  what  is  the  nature  of 
it,  roughly  ? 

Mr.  Buck  :  It  is  supposed  to  be  a  secret,  I  believe, 
but  as  a  matter  of  fact  it  is  made,  as  far  as  we  can  tell, 
of  ground  up  asbestos,  ground  up  mica,  kaolin,  and 
some  of  the  gums  for  bond,  something  like  shellac, 
pressed  under  hydraulic  pressure. 

The  President  :  1  low  long  have  you  been  using  them? 

Mr.  Buck  :  We  have  had  some  in  service  something 
over  three  years. 

The  President  :  And  giving  you  better  satisfaction 
than  any  of  the  others  ? 

Mr.  Buck  :  Yes,  they  are  very  satisfactory  for  the 
voltages  we  have  used  them  for,  24,000  and  under. 

Mr,  Reesor  :  This  long  distance  span  across  Niag- 
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ara  River,  the  aluminum  cables,  are  they  proving 
perfectly  satisfactory? 

Mr.  Buck  :  The  line  is  now  being  built.  It  is  not  in 
service,  so  I  cannot  answer  that  question. 

Mr.  MacKeen  :  What  scheme  ot  lightning  protec- 
tion do  you  propos.;  to  adopt  on  the  line  to  Fort  Erie  ? 

Mr.  Buck  :  That  will  be  worked  on  experimentally 
as  we  go  along.  There  does  not  seem  to  be  anything 
that  is  definitely  standardized  as  satisfactory.  We 
shall  probably  end  up  by  trying  a  great  many  combina- 
tions. We  may  try  the  horn  lightning  arrester.  In 
any  case  there  will  be  reactance  in  series  between  the 
apparatus  and  the  line. 

Mr.  Reesor  :  Would  Mr.  Buck  recommend  this  com- 
position insulator  for  a  lower  voltage,  say  20,000  volts, 
or  would  the  other  insulator  be  quite  good  enough? 

Mr.  Buck  :  If  the  installation  would  stand  the 
additional  expense,  I  would  say  they  would  be  suitable 
for  any  voltage  below  24,000.  We  have  some  in  use 
at  2,400  volts  very  satisfactorily.  They  have  been 
placed  in  a  district  where  there  used  to  be  considerable 
breakage  from  boys  throwing  stones,  and  since  we 
have  put  these  up  there  has  been  no  further  trouble. 

The  President  :  Are  these  very  much  more  expensive 
than  the  others? 

Mr.  Buck  :  Nearly  twice  the  cost  of  porcelain. 

Mr.  H.  G.  Steele,  Pittsburg  :  I  would  like  to  ask 
where  these  insulators  can  be  purchased? 

Mr.  Buck  :  They  are  made  by  a  firm  in  Brooklvn, 
N.Y. 

Mr.  Dion  :  If  there  are  no  further  remarks  I  would 
like  to  move  a  vote  of  thanks  to  Mr.  Buck  for  his  ex- 
cellent and  interesting  paper.  It  forms  a  fitting  clos- 
ing to  the  papers  of  the  day,  each  one  describing  a 
different  plant  at  Niagara,  and  each  with  special 
features,  and  the  whole  papers  taken  together  form  one 
of  the  most  instructive  features  of  any  of  the  conven- 
tions we  have  had. 

Mr.  J.F.H.  Wyse  :  I  have  much  pleasure  in  second- 
ing the  motion. 

Motion  carried  amid  applause. 

After  announcements,  the  convention  adjourned  at 
10  p.  m.  till  10  o'clock  Wednesday. 


SECOND  DAY. 

The  convention  was  called  to  order  at  10.30  a.m. 

The  President  :  We  will  now  call  on  Mr.  Robert 
McKay  to  give  us  his  paper  on  "  Legal  Points  of 
Interest  to  Electrical  Engineers." 

Mr.  McKay  :  I  should  explain  that  this  paper  was 
not  written  for  the  purpose  of  being  presented  to  this 
Association,  but  it  is  a  transcript  of  an  address 
presented  to  the  American  Institute  of  Electrical 
Engineers,  and  I  was  asked  by  Mr.  Black,  a  member 
of  the  Committee,  to  give  it  before  this  Association. 

Mr.  McKay  then  read  his  paper,  which  is  printed 
elswhere.  At  the  end  of  page  two  of  the  paper  as 
printed,  Mr.  McKay  added  the  following  : 

"I  might  also  mention  a  case  in  which  the  decision  of 
the  Court  of  Appeal  was  handed  down  3'esterday  or  the 
day  before.  A  young  man  ab>iut  14  years  of  age  was 
playing  on  one  the  bridges  which  cross  the  Rosedale 
ravines  in  Toronto,  and  he  put  his  hand  through  the 
railing  some  fourteen  inches  and  touched  a  wire  of  the 
Toronto  Electric  Light  Company,  his  hand  and  arm 
being  badly  burned.  He  and  his  father  brought  action 
against  the  Toronto  Electric  Light  Company  and  in  the 
court  below  he  recovered  a  verdict  of  some  $1 700.  The 
case  was  taken  by  the  Electric  Light  Company  to  the 
Court  of  Appeal  and  the  decision  the  other  day  was  that 
the  company  was  not  responsible.  I'nder  their  by-laws 
and  the  statute  they  had  the  right  to  maintain  that  wire 
where  it  was  and  they  evidently  did  not  adopt  the 
evidence  that  the  wire  should  be  so  insulated  that  a  boy 
or  man  could  put  his  hands  on  it  without  injury.  The 
ultimate  outcome  of  the  action  we  cannot  undertake  to 
predict. " 


DISCUSSION. 

The  President  :  I  am  sure  we  are  all  highly  indebted 
fo  Mr.  McKay  for  the  very  extensive  and  intelligent 
paper  which  he  has  just  read  to  us  and  the  amount  of 
information  we  have  been  enabled  to  glean  therefrom. 
What  he  has  said  in  reference  to  the  Bell  Telephone 
Company  and  the  large  powers  granted  to  them  is 
strictly  true,  but  perhaps  it  will  interest  some  of  you 
to  know  that  the  Bell  Telephone  Company  came  to'the 
House  at  this  session  wanting  power  to  enlarge  their 
capital.  They  said,  "  we  will  allow  you  to  enlarge 
your  capital  providing  you  have  very  much  restricted 
powers  than  what  you  have  had  before."  The  con- 
sequence is  the  Bell  Telephone  Company  before  thev 
could  have  the  privilege  granted  to  them  to  increase 
their  capital  had  to  be  placed  under  the  Railway  Com- 
missioners, the  same  as  the  railways  are.  The  con- 
sequence is  that  they  cannot  now  go  and  string  their 
wires  and  place  their  poles  in  municipalities  without 
getting  the  consent  of  the  municipalities  themselves. 
The  same  thing  applies  to  every  other  company  which 
is  now  asking  for  powers  and  charters  before  the 
House  of  Commons.  For  example,  the  Grand  Trunk 
Pacific  Company  are  now  asking  for  a  charter  to  build 
telephone  lines,  and  they  are  placed  under  the  same 
restrictions  as  railways  are,  and  in  addition  to  that 
they  have  to  go  to  the  municipalities  and  get  permis- 
sion from  them,  and  their  lines  are  under  the  jurisdic- 
tion of  officials  in  municipalities  the  same  as  an  ordinary- 
electric  light  company  is.  If  there  are  any  questions 
you  would  like  to  ask  I  am  sure  Mr.  McKav  would  be 
pleased  to  answer  them. 

Mr.  R.  .M.  Saxby  :  I  have  experienced  the  fact  that 
a  telephone  or  telegraph  company  have  been  on  the 
streets  for  a  certain  number  of  years  previously  to  an 
electric  light  company  ;  have  they  got  the  right  to  for- 
bid that  company  crossing  above  or  going  below  and 
regulating  that  height  themselves,  or  is  there  any 
height  by  law  which  the  electric  light  company  have  to 
place  those  wires  either  above  or  below  ?  They  have 
been  there  for  such  a  length  of  time  that  they  practic- 
ally have  control  of  the  company  coming  after  themasto 
what  hcightabove  or  below  theyshouldplace  theirwires. 

Mr.  McKay  :  There  is  no  specific  height  fixed  by 
law.  The  height  depends  on  the  principles  I  stated  in 
the  paper  in  regard  to  the  law  of  negligence.  If  the 
light  company  applies  to  the  telephone  company  as  to 
what  height  they  think  satisfactory  it  is  a  prudent 
thing  to  do,  because  if  the  telephone  company  fixes  a 
height  they  could  raise  no  objection.  But  if  they  made 
no  arrangement  the  light  company  might  put  its  wires 
at  such  a  height  as  it  thought  would  not  injure  the 
telephone  wire  ;  if  there  was  no  damage  they  would  be 
free,  but  if  damage  did  result  they  would  be  responsible. 
The  telephone  company  cannot  forbid  them  at  all,  but 
in  doin<r  the  act  they  do,  they  take  the  responsibility. 

Mr.  E.  .•\.  Evans  :  There  is  a  well-known  case  you 
mav  have  seen,  a  Province  of  Quebec  case,  in  which 
the  Court  of  .Appeals  laid  down  the  rule  that  one  com- 
pany, that  is  the  company  that  had  previous  possession 
of  the  street,  was  not  to  be  interfered  with  in  the  carry- 
ing on  of  their  business,  and  they  ordered  the  removal 
of  certain  wires  which  they  claim  prevented  the  proper 
carrying  on  of  their  business  and  made  it  more  or  less 
dangerous.  They  practically  laid  down  the  rule  that 
no  wire  should  be  within  three  feet  of  the  other 
company's  wire«.  and  further,  when  the  first  company 
wanted  to  extend,  to  put  on  additional  wires  or  any- 
thing like  that,  the  second  company  would  have  to  get 
out  of  the  way  and  still  keep  the  three  feet  away.  In 
regard  to  crossing  they  practically  la  d  down  the  rule 
as  just  mentioned. 

Mr.  McKay  :  1  was  familiar  with  that  case,  that  is 
arisiner  purely  under  the  Quebec  jurisprudence.  That 
is  hardly  applicable  to  the  Province  of  Ontario,  and 
then  there  they  hardly  dogmatize  on  three  feet  but 
they  said  in  the  particular  case  three  feet  was  enough 
and  probably  that  was  a  safe  working  rule. 

Mr.  Lambe  :  The  thanks  of  a  meeting  like  this  arc 
always  due  to  a  man  who  prepares  a  paper,  especially 
when    it  is  so  intensely  interesting  as  Mr.  McKay's 
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paper,  and  especially  again  when  the  author  comes 
from  another  profession  to  address  people  following 
rather  a  different  line  from  his.  In  court  cases,  which 
are  always  intensely  interesting  to  me,  and  I  think  to 
everybody  else,  you  come  across  several  curious  things. 
You  first  find  suits  come  up  where  there  is  apparently 
no  ground  at  all  for  damages.  I  knew  of  a  case  where 
a  company  ran  their  2,000  volt  line  along  the  street, 
as  their  charter  allowed  them  to  do.  The  line  had  run 
for  years  without  trouble.  A  second  party  came  along 
and  put  a  pile  of  lumber  underneath  the  wire  and  a 
third  party  came  and  climbed  up  on  the  lumber  and 
reached  up  and  touched  the  wire.  He  brought  suit 
against  the  power  cjmpany.  It  seems  hard  that  they 
should  be  called  upon  to  defend  themselves,  as  nobody 
cjuld  find  the  slightest  blame,  moral  or  legal,  attach- 
ing to  them.  Then  you  find  cases  of  negligence  where 
people  do  get  hurt  and  suffer  damages  but  where  they 
have  no  recourse.  Mr.  McKay  instances  the  Hartford 
case,  it  certainly  was  not  Mrs.  Hartford's  fault  as  tar 
as  anybody  could  see.  I  knew  of  a  case  where  an  ele- 
vator fell,  in  Toronto,  and  a  woman  got  hurt.  She 
got  into  the  elevator  in  good  faith;  it  fell,  she  got  hurt, 
it  was-  not  her  fault,  but  she  failed  in  the  suit  she 
brought  because  she  could  not  show  negligence. 
Another  case  was  that  of  a  street  railway,  where  a 
woman  got  i  1  a  car,  paid  her  fare,  bye  and  bye  a 
motor  rose  up  through  the  floor;  besides  the  scare  she 
got  pretty  badly  hurt  and  was  laid  up  for  some  months. 
She  got  no  damages  because  she  could  not  show 
neg'.ige-ice.  The  car  it  was  proved  was  inspected  in 
the  usu  il  manner;  nothing  could  be  shown  to  be  wrong, 
and  she  failed  on  that  ground.  Electrolysis  and  tele- 
phone i  iterferenje  are  perhaps  somewhat  along  the 
same  line-'.  Then  there  is  the  question  of  grounding 
transformer  secondaries.  In  cases  of  alleged  negli- 
gence it  is  sufficient  for  the  defendant,  I  understand,  to 
prove  that  they  did  everything  that  was  reasonable  to 
prevent  trouble,  everything  knovvn  to  the  art.  I 
imagine  this  matter  of  grounding  secondaries  of  trans- 
formers will  soon  come  under  that  heading,  and  after 
a  while  people  who  do  not  ground  them  will  be  said  to 
be  ne/ligent.  Then  you  come  to  the  curious  type  of 
case.  Mr.  McKay  instances  a  party  stealing  news 
from  the  Western  Union  line.  I  remember  a  case  some 
years  ago  where  a  man  was  found  to  be  buying  tickets 
at  the  usual  rate  of  six  for  a  quarter  and  taking  a  pair 
of  scissors  and  cutting  them  into  eight  for  a  quarter! 
the  Street  Railway  found  themselves  up  ao;ainst  the 
proposition  that  they  were  his  tickets  and  it  was  his 
business  what  he  did  with  those  tickets.  Again,  when 
that  point  was  over,  did  not  they  accept  those  tickets 
and  become  a  consenting  party  when  their  conductor 
took  the  strips  of  paper  the  man  had  cut  up  and  let 
him  put  them  into  the  fare  box  as  a  fare  ?  I  think  the 
matter  was  finally  closed  by  a  show  of  scaring  him, 
they  could  not  very  well  bring  it  into  court. 

Mr.  Deagle  :  I  would  like  to  ask  a  question  with 
regard  to  wiring,  if  after  having  obtained  permission 
from  a  municipality  to  move  my  building  along  a  high- 
way, I  come  across  electric  light  wires  or  telephone 
wires,  can  I  compel  the  companies  to  take  those  wires 
out  of  my  way,  or  on  the  other  hand  have  the  persons 
moving  the  building  power  to  remove  those  wires  out 
of  their  way  '■ 

Mr.  McKay  :  Unfortunately  there  are  two  answers 
to  the  gentleman's  question,  and  you  have  to  have  the 
particulars  as  to  the  company  to  which  he  refers  and 
the  Act  under  which  it  is  incorporated  in  order  to 
answer  in  the  specific  case.  In  the  case  of  a  l  irge 
number  of  companies  incorporated  under  the  Dominion 
Act  there  is  a  special  clause  in  the  Act  which  provides 
for  the  removal  of  wires  in  those  exact  circumstances, 
that  is  the  case  of  moving  a  building  ;  and  it  also  pro- 
vides for  the  cutting  of  wires  in  the  case  of  fire.  In 
the  case  of  a  number  of  companies  incorporated  under 
the  Act  of  the  Province  of  Ontario,  there  is  no  such 
provision  and  certainly  there  is  no  law  wliich  would 
enable  the  man  to  compel  the  telephone  company  to 
remove  the  wires.     He  might  with   the  permission  of 


the  municipality  get  the  right  to  remove  them  himself 
temporarily  ;  he  would  certainly  be  under  the  obliga- 
tion to  replace  them.  As  a  practical  matter  he  does 
not  need  to  be  long  concerned  wi'.h  it,  because  in  the 
case  of  a  telephone  wire  if  he  should  cut  it  and  put  it 
back  the  remedy  against  him  is  only  damages,  and  I 
think  any  division  court  judge,  if  the  wire  were  put 
back  in  an  hour  or  two,  would  give  the  company  about 
$1.50. 

Mr.  Saxby  :  There  is  a  question  we  have  not  dis- 
cussed here  in  the  case  of  a  supply  company  undertak- 
ing a  contract  to  wire  a  house,  and  they  wire  the 
house,  and  the  house,  previous  to  this,  had  gas  pipes, 
and  the  installation  of  electricity  and  the  prevention  of 
grounding.  There  was  a  case,  I  undertook  a  contract 
in  Whitby,  and  the  company  supplying  the  current  was 
the  firm  responsible  for  connecting  up  that  particular 
premises  and  supplying  the  current,  notwithstanding  the 
fact  that  they  did  not  put  the  wirmg  in  in  the  first  place 
— and  damage  results  afterwards.  This  case  1  have 
reference  to  was  one  where  there  was  a  gas  installa- 
tion in  the  house  and  the  gas  fixtures  were  made  into 
combination  fixtures,  but  the  contractor  did  not  place 
joints  to  insulate  the  fixtures  from  the  ground,  or  pre- 
vent grounding.  In  this  case  the  gasoline  tank  is 
outdoors  though  in  some  cases  they  are  in  the  base- 
ment ;  the  lightning  came  in,  struck  the  upper 
part  of  the  gaDle,  came  down  the  pipes,  injured  the 
fixtures  and  put  the  electric  light  apparatus  out  of 
order,  also  the  meter.  That  party  seemed  to  think  it 
was  the  operating  company's  place  to  repair  all  this 
damage  notwithstanding  the  fact  that  they  had  nothing 
whatever  to  do  with  the  installation. 

Mr.  McKay  :  The  responsibility  in  the  case  the 
gentleman  mentioned  would  be  very  hard  to  fix  if  the 
damage  arose  from  lightning.  It  would  probably  be 
held  in  a  court  of  law  that  there  was  no  responsibility 
to  either  party.  If  the  company  supplying  the  current 
decided  to  leave  matters  as  they  were,  nobody  could 
compel  them  to  do  anything.  If  the  damage  on  the 
other  hand  was  due  to  the  man  installing  the  plant  not 
having  taken  proper  precautions  he  would  be  respons- 
ible. Lightning  is  usually  regarded  in  court  as  an 
act  of  God,  and  if  the  man  could  show  it  was  the  act 
of  a  superior  power  he  would  not  be  held  liable.  The 
man  who  had  the  contract  for  the  wiring  should  have 
taken  the  proper  precautions  ;  if  he  failed  to  do  so  he 
might  find  himself  responsible. 

Mr.  J.  W.  Campbell  :  You  referred  to  the  fact  that 
the  Act  will  only  allow  franchises  to  telephone  com- 
panies for  five  years.  You  do  not  say  anything  about 
what  their  privileges  are  in  connection  with  electric 
light  companies.  Can  they  grant  exclusive  franchises 
to  electric  light  companies,  and  if  so  how  long? 

Mr.  McKay:  Under  the  Act  as  at  present  they  can- 
not grant  an  exclusive  franchise  at  all,  that  is  to  say, 
they  cannot  bind  themselves  so  as  to  preclude  any 
subsequent  council  from  granting  a  franchise. 

Mr.  Campbell  :  For  how  long  can  they  grant  a  con- 
ditional franchise  ? 

Mr.  McKay  :  There  is  no  limit.  The  franchise  is 
absolute  as  far  as  that  company  is  concerned,  but  it  is 
not  to  the  exclusion  of  competition.  There  is  no  limit 
to  the  time  for  which  they  can  grant  them  if  they  see 
fit. 

The  President  :  There  are  a  large  number  of  electric 
light  people  who  carry  on  plants  in  small  towns.  They 
have  gone  to  the  municipalities  and  got  by-laws  passed 
giving  them  permission  to  rim  their  wires  and  carry  on 
business  in  that  town.  No  time  has  been  mentioned 
in  these  by-laws.  The  question  is  how  long  can  these 
electric  light  people  carry  on  that  business  without  the 
interference  of  the  council  ?  Can  the  council  shut 
them  up  anv  time  they  choose  ? 

Mr.  McKay  :  The  council,  once  they  have  granteil 
permission  and  made  an  agreement,  can  never 
shut  them  up.  The  company  can  stay  there  as  long 
as  it  exists  if  there  is  no  period  in  the  original  by-law 
or  agreement  binding  them,  and  the  company  exists 
forever  if  it  chooses  to  keep  its  corporate  existence. 
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The  President  :  I  have  had  various  opinions  on  that 
point  from  lawyers;  some  say  "yes"  and  some  "no." 
Justice  Craig  in  the  Yukon  says  :  "No,  the  council  can 
close  you  off  any  time  they  like."  In  my  town,  I  am 
going  on  paying  no  attention  to  that  whatever.  The 
lawyers  I  have  spoken  to  on  this  point  advise  those  in 
the  future  when  they  are  getting  franchises  to  give 
them  a  dollar  or  some  nominal  sum  for  it,  so  that  it  will 
make  it  binding. 

Mr.  McKay  :  I  am  not  referring  to  the  Yukon  or 
anything  but  the  Province  of  Ontario  in  making  my 
opinion. 

The  President  :  I  merely  wish  to  say  he  is  now 
Justice  of  the  Yukon,  and  before  he  was  there  he  gave 
this  opinion  to  me.  The  same  council  can  come  along 
next  year  and  give  the  same  company  the  same  rights 
if  they  want  to  ? 

Mr.  McKay  :  Yes,  you  cannot  shut  out  competition. 

Mr.  Reesor  :  I  think  you  are  trying  to  convey  that 
the  municipality  that  passed  a  by-law  can  repeal  a 
by-law.  I  think  it  would  be  a  dangerous  thing  for 
any  council  to  do  after  they  once  allowed  the  people  to 
invest  their  money  in  putting  up  lines  and  plant,  to 
repeal  the  by-law. 

Mr.  McKay  :  If  this  gentleman  is  resting  only  on  a 
by-law  of  a  corporation  he  is  resting  on  an  exceeding- 
ly slim  and  unsatisfactory  foundation,  because  they 
can  repeal  a  by-law,  but  it  has  been  specifically  de- 
cided after  they  pass  a  by-law  and  make  an  agreement 
with  the  company,  they  can  repeal  the  by-law,  but 
that  does  not  repeal  the  agreement  and  the  privileges 
to  the  company.  But  do  not  rest  on  the  by-law  con- 
stituting an  agreement,  because  it  does  not,  any  more 
than  a  resolution  of  the  board  of  your  company 
makes  an  agreement  with  the  individuals  to  whom  it 
has  reference. 

The  President  :  I  do  not  just  catch  that  with  refer- 
ence to  the  agreement.  In  the  most  cases  they  have 
no  agreement,  as  tar  as  I  know  the  various  electric 
light  companies.  The  by-laws  have  been  passed  by 
the  council  giving  them  permission  to  run  their  wires 
and  carry  on  business  in  that  town  and  no  time  is  .spec- 
ified how  long  that  shall  last.  The  question  is,  can 
they  repeal  that  by-law  and  leave  you  on  your  oars  ? 

Mr.  McKay  :  Yes.  I  was  referring  to  the  case  of 
an  agreement  made  under  the  Municipal  Act  as  it 
should  be.  Then  the  company's  rights  rest  on  the 
agreement  and  not  on  the  by-law. 

Mr.  J.  W.  Purcell  :  Can  a  council  make  an  agreement 
with  a  lighting  plant  for  a  term  of  five  or  ten  years? 

Mr.  McKay  :  Yes,  a  council  can  make  an  agree- 
ment to  give  them  a  privilege,  so  long  as  they  do  not 
purpose  to  make  it  exclusive,  for  any  limited  time. 
If  they  have  power  to  make  an  agreement  whicii  lasts 
forever,  they  can  certainly  make  an  agreement  tor 
three  or  four  or  any  number  of  years. 

Mr.  Dion  :  I  know  of  a  case  where  a  company  was 
granted  powers  by  resolution  of  council,  by  mere 
resolution  of  the  Municipal  Council  recorded  on  the 
minutes.  This  was  by  an  oversight,  possibly  of  both 
sides,  not  followed  by  any  by-law.  Subsequently  a 
company  obtained  an  exclusive  charter.  This  was  in 
the  Province  of  Quebec.  The  wording  of  the  legisla- 
tion granting  this  privilege  was  that  the  company  was 
to  have  exclusive  rights  as  far  as  it  was  in  the  power 
of  the  municipality  to  give  them.  On  the  strength  of 
that  the  new  company  attempted  to  drive  the  old  com- 
pany out  of  the  field.  A  lawsuit  ensued  and  was  car- 
ried to  the  Privy  Council  and  the  old  companj'  was 
sustained  and  remained  in  possession.  Its  rights  rest 
merely  on  the  resolution  of  council.  I  am  afraid  Mr. 
McKay  will  think  that  the  Association  is  a  good  me- 
dium for  giving  free  legal  advice. 

Mr.  McKay  :  That  is  what  I  came  here  for. 

Mr.  Dion  :  With  regard  to  the  distance  between 
wires,  there  are  a  number  of  decisions  on  record  which 
I  think  make  it  pretty  safe  to  consider  three  feet  as  a 
safe  distance  between  wires  in  cities.  While  these  de- 
cisions may  not  be  binding,  there  arc  expressions  of 
opinion    of  judges    in    several    cases    which  make 


it  safe  for  us  to  consider  that  distance  as 
satisfactory,  that  is,  for  ordinary  city  construc- 
tion. With  regard  to  the  rights  of  a  company 
on  private  property,  of  course  we  know  that  we 
do  not  get  powers  to  run  over  private  property 
and  I  think  it  is  just  as  well  to  acknowledge  that  iu 
the  first  place.  If  a  man  comes  to  you  and  objects  to 
your  running  over  a  vacant  lot  and  you  know  it  is 
causing  no  damage,  I  think  the  best  policy  is  to  ac- 
knowledge you  have  no  rights  and  otfer  to  compro- 
mise in  some  way.  The  same  thing  applies  to  the 
trimming  of  trees.  I  think  it  is  unwise  to  claim 
any  particular  rights  in  regard  to  the  trimming  of  trees. 
It  is  best  to  try  and  make  satisfactory  arrangements 
with  the  proprietors.  Of  course  there  is  another  way 
which  was  suggested  in  the  Question  Box  of  the 
National  Electric  Light  Association.  The  question  was 
asked  as  to  the  best  way  to  avoid  difficulty  in 
trimming  trees  ?  One  of  the  answers  was,  "Do  it  be- 
tween midnight  and  4  o'clock  in  the  morning." 
(Laughter).  I  think  in  some  cases  that  is  the  only  so- 
lution, but  in  most  cases  we  find  that  a  private  con- 
versation with  the  owner  generally  brings  about  the 
desired  result.  It  is  wrong  to  try  and  fight  him  where 
we  have  no  right. 

Mr.  Reesor  :  That  would  include  taking  away  the 
brush  before  daylight? 

Mr.  Dion  :  ^'es.  I  would  like  to  say  something 
about  stealing  current.  Current  is  being  stolen  and  it 
seems  quite  impossible  to  prevent  it.  We  have  had 
some  experience;  we  have  tried  to  make  examples,  but 
it  seems  almost  impossible  to  make  a  case.  I  do  not 
like  to  say  the  law  is  defective  in  that  respect  because 
—I  suppose  as  in  every  other  case  of  larc==-ncy — ^you 
have  to  prove  that  the  goods  have  been  stolen,  and  that 
is  tiie  difficulty.  N'ou  may  find  conditions  whereby  you 
know  that  a  customei  has  used  a  fraudulent  device  and 
stolen  current.  It  is  difficult  to  prove  who  put  that  de- 
vice on.  Customer  might  say,  "I  hired  a  man  to  put 
those  wires  in,  and  I  do  not  know  what  he  did."  If 
Mr.  McKay  can  suggest  any  means  of  getting  around 
this  difficulty  I  think  he  will  confer  a  favor  on  many 
members. 

Mr.  McKay:  I  can  make  no  suggestion  in  regard  to 
the  matter.  Some  electrical  expert  will  have  to  do 
that.  It  is  purely  a  question  of  fact  and  of  obtaining 
evidence  to  prove  the  fact.  It  is  often  difficult  to  get 
satisfactory  evidence  to  prove  a  fact. 

Mr.  J.  M.  Deagle :  I  w  ould  ask  if  a  railway  com- 
pany has  a  legal  right  to  cut  wires. 

Mr.  McKay:  The  railway  company  has  legal  right 
to  cut  wires  unless  you  are  there  by  legal  right.  If  a 
man  runs  a  wire  over  my  lot  I  have  a  right  to  cut  it 
unless  he  has  superior  right  of  expropriation  and  has 
proceeded  properly  to  get  it.  Railway  company's  land 
is  private  property. 

Mr.  Deagle:  I  had  reference  to  crossing  on  a  high- 
way. 

Mr.  McKay  :  No,  they  have  not  got  the  right  to  cut 
along  the  highway.  Now  there  is  a  provision  whereby 
all  wires  crossing  the  railway  have  to  get  the  sanction 
of  the  Railway  Commission. 

Mr.  Deagle  :  In  this  case  the  privilege  has  not  been 
granted. 

Mr.  McKay  :  Then  they  have  no  right  to  cross  the 
highway  and  if  you  cross  you  are  a  trespasser. 

The  President  :  Do  I  understand  that  if  for  example 
an  electric  light  company  has  a  charter  from  the  On- 
tario Government  and  they  want  to  go  over  a  railway 
thev  have  got  to  go  to  the  Railwav  Commission  to  get 
it?' 

Mr.  McKay  :  If  you  are  speaking  of  a  steam  railway 
under  the  authority  of  the  Dominion  .Act,  that  is  so;  you 
cannot  run  any  wires  across  the  right  of  way  of  a  rail- 
way without  the  sanction  ot  the  Railway  Commission. 

The  President:  No  matter  how  high,  even? 

Mr.  McKay  :  No. 

Mr.  Reesor  :  If  you  get  the  consent  of  the  Railway? 
Mr.  McKay:  Of  course.    A'ou  cannot  cross  a  power 
wire  over  the  railway  even  if  the  railway  does  g"ive 
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permission  without  the  sanction  of  the  Railway  Com- 
mission, because  that  is  for  public  safety. 

Mr.  Lambe  :  What  is  a  power  wire  ? 

Mr.  McKay  :  I  should  say  myself  any  wire  from 
which  power  was  intended  to  be  taken  for  use  for* 
power  or  commercial  purposes  was  a  power  wire.  A 
lig-hting-  wire  I  should  think  or  any  wire  with  a  current 
above  what  is  sufficient  for  telephone  or  telegraph 
wires,  would  be  a  power  wire. 

Mr.  A.  E.  Fleming  :  That  same  thing  applies  to  gas 
pipes  ? 

Mr.  McKay  :  Yes,  sewage  crossing  a  railway  or 
anything-  that  interferes  with  the  right  of  way  of  the 
railway  from  the  center  of  the  earth  to  the  upper 
regions. 

Mr.  Deagle  :  Where  we  have  a  number  of  lines 
crossing  a  railway  by  permission  under  the  Railway 
Act  and  we  wish  to  put  additional  lines,  stringing 
them  over  the  existing  lines,  in  the  event  of  our 
applying  for  permission  is  there  anything  in  the  Act  by 
which  we  can  get  into  trouble  by  running  those  wires 
first  and  getting-  permission  afterwards  ? 

Mr.  McKay:  Yes,  there  is;  that  is  to  say,  you  would 
be  running  under  this  difficulty,  the  same  diffii:ulty 
you  are  always  in  when  you  do  an  unauthorized  act  ; 
it  no  damage  results  you  won't  get  into  trouble,  but  if 
any  damage  does  result  you  will  get  trouble  and  an 
injunction  and  damages. 

The  President  :  What  remedy  would  you  suggest  ? 
There  is  scarcely  a  town  in  Ontario  where  there  is  a 
railway  where  the  electric  light  people  have  not  put 
wires  over  the  track  without  going  to  the  Commission  ; 
w  hat  should  we  do  now  ? 

Mr.  McKay  :  Leave  them  alone  until  someone  makes 
objection  ;  but  if  you  are  going  to  string  any  new 
wires  ask  for  permission. 

Mr.  Campbell  :  I  like  Mr.  McKay's  suggestion  that 
when  you  want  to  get  matters  you  don't  understand 
yourself  to  have  it  brought  before  a  lawyer  ;  that  is  a 
good  one.  It  seems  to  me  I  know  of  cases  where 
they  have  gone  to  the  lawyer  and  he  has  complicated 
things  more  for  them. 

Mr.  McKay  :  That  is  very  often  true  and  I  think  I 
endeavored  to  emphasize  in  my  paper  that  the  lawyer 
in  such  matters  has  his  limitations  very  sharply  de- 
fined. In  the  first  place,  he  must  depend  on  the  engi- 
neer to  explain  the  situation  fully  to  him.  He  must 
also  depend  on  him  to  make  him  familiar  with  all  the 
possible  consequences  ;  I  mean  all,  not  half.  And  in 
matters  of  technical  expression  we  must  depend  on  the 
engineers,  so  the  functions  of  the  engineers  in  that 
matter  are  really  much  more  important  than  the  func- 
tions of  the  lawyer. 

Mr.  Campbell  :    Even  if  you  do  explain  that  

Mr.  McKay  :  I  don't  think  there  is  perfection  in  my 
profession  any  more  than  in  that  of  the  electrical 
engineers. 

A  Deleg-ate  :  There  Is  a  little  question  In  regard  to 
the  Conmee  Act.  I  understand  the  Legislature  has 
passed  an  act  doing  away  with  the  Conmee  Act.  How 
will  that  affect  private  lighting  plants  dealing  with 
municipalities  ? 

Mr.  P.  H.  Hoover  :  Mr.  Conmee  says  the  Act  to 
which  the  gentleman  has  reference  is  to  adopt  the 
Conmee  Act. 

Mr.  McKay  :  I  speak  on  this  subject  to  a  great 
deal  of  correction  because  owing  to  the  pressure  of 
work  on  the  King's  Printer  the  acts  of  the  last  session 
of  Ontario  are  not  yet  printed  for  circulation,  so  I  have 
not  seen  the  Act  as  passed,  but  as  I  understand  it  the 
Conmee  Act  is  not  abolished,  so  that  of  course  In  part 
renders  an  answer  to  the  question  impossible.  You 
may  rest  assured  it  Is  not  abolished  wholly,  because  if 
It  were  all  abolished  then  the  municipality  has  no  right 
to  go  into  the  gas  or  electric  liyht  business  at  all. 

Mr.  Campbell  :  I  believe  there  has  been  a  recent 
decision  on  the  part  of  the  Provincial  (iovernment 
granting  certain  municipalities  the  right  to  erect  their 
own  plant  provided  it  is  passed  and  agreed  to  by  the 
ratepayers  and  the  existing  company  still  has  the  right 


to  arbitrate  with  them  If  the  town  is  anxious  to  do  that. 
That  Is  in  contradiction  to  the  Conmee  Act. 

Mr.  McKay  :  I  think  I  am  familiar  with  the  case  you 
refer  to,  the  case  ot  Napanee. 

Mr.  Campbell  :  And  Port  Hope. 

Mr.  McKay  :  The  one  I  had  In  mind  was  Napanee. 
I  hat  is  in  derogation  of  the  Conmee  Act,  but  of  course 
the  Legislature  can  pass  an  act  any  time  it  likes  for 
the  benefit  of  a  private  individual  or  a  municipality. 
They  might  pass  an  act  giving  me  your  house  and  lot 
if  they  wished. 

The  President  :  There  was  special  legislation  in  that 
case. 

Mr.  McKay  :  Yes. 

Mr.  Schledel:  With  regard  to  the  trimming  of  trees, 
we  have  a  case  In  Waterloo  where  there  are  trees 
probably  sixty  feet  high.  We  asked  permission  to  trim 
them  and  were  refused,  but  the  proprietor  of  the  prop- 
erty gave  us  the  privilege  of  cutting  them  down  alto- 
gether on  paying  him  $20.  That  would  cost  probably 
$40,  and  I  was  wondering  what  the  law  is  with  regard 
to  whether  there  is  a  certain  height  you  can  trim  down 
to? 

Mr.  McKay  :  No,  there  is  no  height  you  can  trim 
down  to  at  all  and  you  cannot  touch  those  trees  if  they 
are  on  his  property  without  his  permission. 

Mr.  B.  F.  Reesor:  When  you  speak  about  trees  I 
can  give  you  a  case  that  is  rather  peculiar,  probably 
unique.  y\  certain  man  owned  an  electric  plant  and 
there  was  a  tree  on  the  street  in  front  of  a  man's  house. 
He  got  the  permission  ot  the  man  who  owned  the 
property  to  trim  this  tree  on  the  street  in  front  of  the 
property.  He  trimmed  It  and  in  a  certain  time  this 
proprietor  died,  a  year  and  a  half  or  so  after  this 
permission  was  given.  The  son  became  owner  of  the 
property  and  brought  action  against  this  man  for  trim- 
ming the  tree.  He  took  the  law  and  the  man  had  to 
pay  $20  or  $25  for  the  cutting  of  this  tree.  The  judge 
gave  him  damages  after  he  had  got  the  permission  of 
the  owner. 

Mr.  McKay  :  He  must  have  failed  to  prove  the  per- 
mission or  else  lean  only  say  it  was  a  very  unrighteous 
judgmeint.  If  he  succeeded  in  proving  the  permission 
the  judgment  I  am  free  to  state  is  contrary  to  law  if 
the  permission  was  absolutely  given. 

Mr.  Reesor:  I  think  It  was  a  verbal  permission. 

Mr.  McKay  :  Then  there  was  a  dispute  about  the 
permission  and  he  failed  to  prove  it.  Where  you  claim 
a  right  as  against  the  estate  of  a  dead  man  you  must 
have  corroborative  evidence,  and  perhaps  he  did  not 
have  the  corroboration. 

Mr.  Dion  :  I  might  say  for  the  consolation  of  the 
gentlemen  who  could  not  trim  the  60-foot  tree  that  we 
had  to  put  a  95-foot  pole  In  one  case  to  get  over  a  tree. 

Mr.  J.  C.  Archibald  :  In  the  case  ot  trees  being  on 
the  street  who  has  control  of  that  tree  ? 

Mr.  McKay  :  That  was  determined  In  the  case  I 
referred  to  of  Judge  Hodgins  v.  the  Bell  Telephone 
Company.  There  the  trees  were  on  the  boulevard 
adjoining  Judge  Hodgins'  property  on  I^loor  street  In 
Toronto  and  he  was  held  to  have  the  right  of  prevent- 
ing the  cutting  of  the  trees  notwithstanding  the  con- 
sent of  the  municipality. 

M;-.  W.  Williams  :  Has  a  municipality  the  right  lo 
pass  a  by-law  giving  the  privilege  to  trim  trees  for 
wires. 

Mr.  McKay  :  It  now  has.  It  did  not  have  down  to 
three  or  four  years  ago.  They  had  not  the  right  to 
trim  or  cut  them  themselves,  but  the  Legislature  in  Its 
wisdom  passed  a  law  giving  the  municipality  the  right 
to  trim  the  trees.  Having  that  right  they  can  possibly 
appoint  you  their  agents  or  workmen  to  do  it. 

Mr.  Williams  :  We  had  to  cut  trees  some  years  ago 
and  we  went  to  the  Council  and  had  a  by-law  passed 
and  confirmed  by  the  Legislature  that  with  future 
poles  placed  by  the  Board  of  Works  we  had  the  right 
to  trim  ;  we  were  not  obliged  to  put  any  prole  higher 
than  36  feet  above  the  ground.  At  the  ftiime  time  we 
got  perinission  to  charge  the  actual  cost  of  taking 


rHE  CANADIAN  ELECTRICAL  NEWS 


July,  1906 


down  our  wires  to  let  building's  through.  The  Bell 
Telephone  have  to  do  it  for  nothing. 

Mr.  Robert  Gordon  :  In  the  case  of  the  60  foot  tree 
where  the  proprietor  would  ask  $20  for  permission  to 
trim  the  trees,  what  would  happen  if  the  electrical  man 
started  in  to  trim  the  proprietor?  (Laughter). 

Mr.  McKay  :  It  would  depend  on  which  was  the 
stronger  and  what  the  magistrate  thought  of  it  after- 
wards. 

Mr.  R.  J.  Smith  :  In  the  event  of  the  Conmee  Bill 
being  repealed,  how  would  it  affect  an  agreement  made 
with  a  municipality  previous  to  its  being  repealed?  In 
the  town  of  Perth  some  years  ago  the  town  got  muni- 
cipal ownership  crazy  and  bought  a  little  arc  lighting 
plant.  The  company  with  which  I  am  connected  at- 
tacked the  town  under  the  Conmee  Act  for  going  into 
competition  with  a  private  company.  The  matter 
never  came  to  the  courts.  There  was  a  compromise 
made  with  the  town  by  which  they  bound  themselves 
to  confine  them'SeJves  solely  to  arc  lighting  and  limit- 
ing the  number  of  arc  lamps  to  forty  for  commercial 
purposes;  of  course,  they  could  light  their  streets  and 
municipal  buildings.  If  the  Conmee  Act  is  repealed 
will  it  affect  an  agreement  like  that? 

Mr.  McKay:  That  is  impossible  to  answer  because 
the  repeal  of  the  Act  would  probably  have  a  clause 
saving  existing  rights.  The  repeal  of  an  Act  never,  as 
a  rule,  affects  existing  agreements;  it  rarely  does  un- 
less existing  agreements  are  mentioned.  I  could  not 
advise  on  that  without  reading  the  Bill  and  the  agree- 
ment. 

Mr.  John  Knox  :  I  would  beg  to  move  a  vote  of 
thanks  to  Mr.  McKay  for  the  very  able  paper  which 
has  been  read  here.  It  contains  more  condensed  and 
valuable  information  than  I  have  seen  in  any  other 
paper  on  the  obligations  devolving  on  companies 
generating  and  distributing  electric  energy  to  the 
public.  I  have  had  to  consult  with  various  lawyers  on 
various  aspeccs  of  the  power  question,  and  on  one 
point  I  am  advised  that  under  the  Ontario  Act  the 
municipalities  have  the  power  to  do  a  lighting  and 
heating  business  only.  They  have  no  rights  to  sell 
electrical  energy  for  power  purposes.  The  paper  as  it 
is  printed  here  evidently  assumes  that  the  muncipali- 
ties  have  rights  to  sell  electric  current  for  power  pur- 
poses. As  I  understand  it,  they  have  only  rights  to 
sell  light  and  heat.  With  these  remarks  I  beg  to 
tender  Mr.  McKay  a  hearty  vote  of  thanks  for  his  able 
paper. 

Mr.  Lambe  :  I  have  very  much  pleasure  in  second- 
ing that.  One  curious  thing  about  Mr.  McKay  is  that 
no  matter  how  you  try  to  disguise  the  case  or  when 
the  matter  come  up  he  is  able  to  name  to  you  almost 
any  suit  or  decision  you  happen  to  think  of.  Just  give 
a  tew  of  the  main  outlines  and  he  will  say  "Oh  yes, 
that  was  the  Smithfield  case  in  86." 

The  President  :  You  have  heard  this  resolution  duly 
seconded.  I  know  what  the  result  will  be.  I  wish  to 
support  that  while  I  have  a  chance.  This  is  certainly 
one  of  the  most  valuable  papers  we  have  ever  had,  for 
electric  light  men,  and  not  only  that  but  we  have  had 
one  of  the  most  valuable  men  standing  before  us  to  be 
questioned  that  we  have  ever  had,  and  he  has 
responded  nobly  and  given  you  all  the  information 
that  you  wanted,  and  as  I  understand  it  he  has  given 
it  to  you  as  Artemies  Ward  says,  "free  gratis  for  noth- 
ing without  paying  a  cent."  (Applause).  Now  gen- 
tlemen, all  in  favor  of  this  vote  manifest  in  the  usual 
way. 

Motion  carried  with  applause. 

The  President  :  I  do  not  think  there  is  much  doubt 
about  the  sincerity  of  this  vote  and  1  have  much 
pleasure  in  presenting  it  to  you. 

Mr.  McKay  :  I  am  much  obliged  to  the  Association 
and  am  always  glad  to  be  of  service  to  gentlemen  with 
wnom  I  have  certain  interests  in  common  at  any  rate. 

Mr.  John  Murphy  :  In  accordance  with  Article  23  of 
the  constitution  I  beg  to  give  notice  that  I  will  to- 
morrow morrting  make  the  following  motion  : 

"Moved  by  John  Murphy,  seconded  by  R.  G.  Black  : 


"That  whereas  the  Constitution  of  the  Canadian  Elec- 
trical Association,  which  was  drafted  many  years  ago, 
is  incomplete  and  is  not  in  keeping  with  existing  con- 
ditions, it  is  desirable  to  have  it  revised  ;  therefore,  it 
•is  hereby  resolved  that  the  incoming  Executive  Com- 
mittee for  the  year  1906-1907  be  and  are  hereby 
empowered  and  instructed  to  make  such  amendments 
or  additions  to  the  Constitution  as  they  may  deem 
advisable,  and  that  the  amended  Constitution  be  put 
into  force  as  soon  as  possible." 

Mr.  Murphy  :  When  the  Committee  on  Arrange- 
ments were  making  arrangements  to  hold  the  present 
meeting  it  was  found  that  there  was  no  hotel  accommo- 
dation on  the  Canadian  side  of  th i  river,  at  Niagara 
P  alls,  Ont.,  and  the  Constitution  was  referred  to  in 
order  to  see  if  it  would  be  possible  ro  hold  the  meeting 
on  this  side  of  the  river.  The  Constitution  stales  that 
the  Association  shall  hold  meetings  annually  in  accord- 
ance with  Article  14.  Article  14.  however,  does  not 
appear  at  all  in  the  present  Constitution.  I  think  it 
also  would  be  well,  if  I  may  be  permitted  to  suggest, 
that  the  Executive  Committe  be  empowered  to  secure 
the  services  of  Mr.  McKay  or  some  of  his  learned 
confreres  when  they  are  revising  the  Constitution  in 
order  that  mistakes  may  not  occur  aga  n. 

QUESTION  BOX. 

Mr.  Dion  :  I  received  this  morning  an  additional 
question  to  which  I  would  like  to  get  some  answers. 
"  Do  the  Canadian  manufacturers  of  electric  motors 
make  a  two  h.p.  and  a  three  h.p.  motor?  I  know  of  a 
case  where  a  two  h.  p.  and  a  three  h.p.  motor  were 
bought  on  the  same  day.  From  measurements  taken 
both  appear  to  be  identical."  That  brings  up  the  ques- 
tion of  rating  and  we  might  enlarge  on  this  question 
and  answer  it  in  this  way.  Some  of  the  representatives 
of  manufacturers  might  answer  i*  by  telling  us  what  is 
their  rating.  For  instance,  there  i^  the  specification  of 
the  American  In>titute  of  Electrical  Engineers  as  to 
heating  limits,  but  we  know  that  motors  have  been 
sold  in  this  country  of  a  given  size,  so  many  horse- 
power, and  other  motors  have  been  sold  of  presumably 
the  Si^me  horse  power  for  very  much  less  money,  and 
then  the  purchaser  comes  to  you  and  asks  your  advice 
and  you  of  course  suspect  that  while  the  motors  have 
been  given  the  same  rating  the  rating  has  not  been 
made  on  the  same  basis,  in  other  words  on  a  similar 
basis  one  would  be  a  three  h.p.  and  the  other  a  five 
possibly  and  so  on.  What  is  tiie  custom  in  this 
country?  Do  manufacturers  use  the  .\merican  Insti- 
tute of  Electrical  Engineers'  specifications  or  on  what 
is  the  rating  of  a  motor  based?  I  think  that  would 
be  a  more  complete  answer  than  the  question  as  put 
calls  for.  (No  answer.)  Evidently  the  manufacturers 
do  not  want  to  commit  themselves  on  this  question. 

Mr.  Lambe  :  If  nobody  else  desires  to  answer  that 
I  would  speak  to  that  question  by  saying  that  probably 
the  dimensions  referred  to  are  outside  dimensions  and 
that  the  windings  and  interior  would  be  found  to  be 
very  different. 

Mr.  Dion  :  \'ery  likely  in  the  question  as  put. 
Another  question  is  handed  in.  "What  remedy  can 
you  suggest  whereby  a  company  giving  lights  on  the 
flat  rate  basis  can  be  protected  from  the  habit  certain 
customers  have  of  adding  additional  lamps  after  the 
rate  has  been  struck  for  a  stated  number  of  lights. 
These  conditions  are  made  by  independent  wiring 
companies  who.  it  would  almost  seem,  act  in  collusion 
with  customers.  The  question  is  also  intended  to 
cover  the  replacing  of  16  c.p.  Iamp>  with  ■^r  c.p." 
Here  is  a  practical  question. 

A  Voice  :  Put  in  a  meter. 

Mr.  Black  :  It  seems  to  me  the  only  way  to  do  is  by 
frequent  inspection.  Vou  have  got  to  have  someone 
go  around  at  times  when  customers  do  not  expect 
them,  and  catch  them  in  the  .\ct. 

^^r.  Lambe  :  Might  1  suggest  that  the  best  way  is 
to  put  in  meters. 

The  President  ;  The  party  who  put  that  question  in 
anticipated  that  answer  and  he  said  that  according  to  the 
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franchise  they  had  with  the  town,  they  were  obliged  to 
give  a  flat  rate  whether  they  would  or  not. 

Mr.  Dion  :  I  might  say  on  my  own  account, that  while 
I  have  always  considered  frequent  inspection  as  the  only 
means  of  preventing  these  abuses,  I  think  there  is  a 
device  on  the  market  which  is  worthy  of  consideration. 
It  is  a  current  limiting  device  which  causes  the  lights 
to  fluctuate  when  a  certain  load  is  exceeded.  I  think 
that  device  is  worthy  of  wider  application  than  it  has 
had.  With  it  you  can  make  a  rate  for  so  many  lights 
and  adjust  your  limiting  device  to  that  load  and  this 
practically  prevents  the  owner  from  exceeding  that 
load.  It  removes  the  necessity  of  inspection  also.  I 
believe  it  flat  rates  are  necessary  that  some  limiting 
device  should  be  applied  and  we  should  not  have  to 
keep  counting  the  lights.  Then  there  is  the  Wright 
Demand  meter,  and  a  flat  rate  might  be  made  where- 
by the  price  to  be  paid  would  be  based  on  the  load  in- 
dicated on  the  Demand  meter.  With  regard  to 
the  limiting  device,  1  know  of  three  kinds  and 
they  all  work  very  well.  Of  course,  they  all  make  and 
break  contact  through  mercury  and  are  not  applicable 
to  heavy  currents,  but  can  be  used  up  to  20  lights  or 
so  without  trouble. 

Mr.  Lambe  :  Of  course  there  are  cases  where  me- 
ters are  really  not  applicable  and  a  man  cannot  honest- 
ly say  put  in  meters  in  every  case,  but  as  a  general 
rule  they  are  right  in  theory  because  all  the  current 
limiting  devices  say  in  effect,  you  must  not  do  any 
more  business  with  me  than  a  certain  fixed  amount  ; 
on  the  other  hand  the  meter  says  go  ahead  and  use  all 
the  lighting  you  want  to,  the  more  the  better, 

Mr.  Dion  :  Questions  30  and  31  were  not  answered. 
They  have  reference  to  steam  plants.  Perhaps  we 
could  get  an  answer  to-day.  Question  30  is  : 
"  What  experience  have  you  had  with  Flue  CO2  gas 
measures  used  as  a  check  on  the  good  or  bad  com- 
bustion of  fuel?  "  Mr.  Wickens,  can  you  give  us  in- 
formation ? 

Mr.  A.  M.  Wickens  :  This  is  something  I  cannot 
give  you  any  authentic  information  on  at  all,  as  I  have 
had  very  little  to  do  with  it.  It  would  require  some  time 
to  go  into  it  thoroughly. 

Mr.  Black  :  Anybody  wanting  information  on  that 
question  can  read  a  very  able  paper  by  Mr. 
Stott  which  was  read  before  the  American  Institute 
some  time  ago.  I  do  not  suppose  there  are  many  peo- 
ple in  Canada  who  have  had  much  experience  with  this 
particular  device,  but  Mr.  Stott's  paper  goes  into  it 
very  thoroughly. 

Mr.  Dion  :  There  was  also  a  paper  read  before  the 
National  Electric  Light  Association  a  few  days  ago  and 
which  will  be  published  later,  dealing  pretty  fully  with 
that  question. 

The  President  :  I  do  not  understand  this  question  at 
all.  I  have  had  no  experience  with  CO2  ;  can  you  tell 
us  what  it  means  anyway? 

Mr.  Dion  :  The  question  has  reference  to  devices 
whereby  the  CO2  gas  contained  in  the  stack  is  measur- 
ed and  thereby  gives  a  check  on  the  good  or  bad  firing, 
whether  there  is  complete  combustion  in  the  furnace  or 
not,  by  measuring  the  percentage  of  that  gas  in  the 
contents  of  the  smoke-stack. 

The  President  :  \'ou  buy  the  gas  from  somebody,  do 
you  ? 

Mr.  Dion  :  You  buy  the  machine.  If  the  meter  tells 
you  there  is  a  certain  percentage  of  CO2  in  your  stack 
you  determine  from  that  whether  you  are  getting  proper 
combustion  of  the  coal  or  not.  It  is  held  that  in  large 
plants  that  by  keeping  a  check  of  that  kind  they  are 
able  to  improve  the  firing  so  as  to  realize  very  large 
economies.  You  burn  all  the  coal  or  most  of  it  in  your 
furnace  instead  of  sending  it  up  the  smoke-stack. 
Question  31  is  as  follows:  "(a)  What  has  been  vour 
experience  with  mechanical  stokers  on  small  plants, 
sav  100  K.W.  to  500  K.W.  capacity?  (h)  What  sav- 
ing has  been  effected  in  coal  pile?  (c)  How  do  they 
act  when  boilers  are  forced  above  their  capacity?"  The 
question  of  using  or  not  using  stokers  is  cjuite  an  im- 
portant one  in  plants  of  moderate  size.  An  answer  to 
his  I  think  would  be  very  useful. 
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The  President  :  The  gentlemen  who  have  been 
accustomed  to  use  stokers  should  give  us  their  opinion. 

Mr.  Wickens  :  I  think  as  far  as  stokers  are  concern- 
ed for  the  smaller  plants  they  are  too  expensive;  of 
course  there  are  a  number  of  stokers  in  the  market  and 
they  are  all  the  best,  but  the  particular  point  the  stoker 
man  has  to  make  and  can  make  is  that  usually  with  a 
stoker  he  can  burn  a  cheaper  fuel  than  an  ordinary 
boiler  or  with  an  ordinary  setting  and  if  the  mainten- 
ance of  a  stoker  is  not  too  great  he  is-going  to  make  a 
gain;  some  stokers  are  cheaper  in  maintenance  than 
others.  If  you  can  buy  coal  for  $3  across  the  line  and 
you  can  buy  good  screenings  for  $2.40,  and  if  you  can 
get  anywhere  near  the  evaporation  from  a  pound  of 
screenings  that  you  can  from  a  pound  of  coal,  you  are 
saving  that  sixty  cents  per  ton  of  fuel.  There  is  an- 
other condition  under  which  1  think  the  stoker  can  be 
given  some  credit,  that  is  in  cases  where  your  peak  load 
is  high  and  you  have  got  to  hurry  tor  a'little  while.  I 
think  WMth  any  w«ll  arranged  stoker  you  can  force  your 
fires  and  get  more  steam  than  is  possible  by  hand  firing. 
When  you  supply  the  fires  by  hand  you  have  got 
to  open  the  fire  door  often  and  disturb  the  fire  often, 
and  every  time  you  do  that  you  are  taking  in  a  certain 
amount  of  cold  air  that  does  not  need  to  go  in.  When 
you  force  with  the  stoker  alone  you  simply  feed  the 
coal  faster  and  supply  more  air  for  combustion,  this  air 
going  through  the  fuel.  In  that  case  I  believe  for  the 
medium  sized  plants,  say  150  H.P.,  that  the  stoker  is 
a  paying  investment.  In  cases  where  coal  is  dear, 
where  freights  are  high,  I  think  it  is  best  to  buy  good 
fuel.  We  do  not  get  all  coal  in  any  of  those  creenings, 
a  cheap  fuel  like  screenings  always  carries  from  17  to 
27  per  cent.  ash.  That  is  dirt;  you  are  buying  dirt,  and 
paying  freight  on  it  and  in  places  a  long  way  off  it  pays 
better  to  buy  good  coal.  You  can  use  a  better  coal 
with  any  of  these  stokers  it  it  is  small  enough,  and  if  it 
is  not  small  enough  it  is  easy  to  make  it  small  enough, 
so  I  think  on  the  whole  for  moderate  sized  plants  that 
the  stoker  is  a  good  investment.  In  fact,  some  very 
large  plants  on  the  other  side  use  very  eli-.borate  stoker 
systems.  The  larger  the  plant  is  the  better  the  stoker 
system  must  be  arranged.  If  you  have  a  large  plant 
you  want  the  stokers  arranged  so  as  to  be  automatic 
entirely.  You  save  labor  in  that  way  and  you  can  only 
save  labor  in  a  larger  plant  by  putting  in  stokers  that 
have  automatic  feed.  So  in  a  larger  plant  when  well 
designed  the  stoker  is  all  right. 

Mr.  E.  J.  Philip  :  There  is  one  point  not  taken  into 
account  by  the  average  person  who  has  installed 
stokers,  as  to  the  actual  economy  they  are  getting. 
You  have  only  to  read  the  reports  that  are  brought 
around  by  the  various  companies  of  tests  made  to  see 
that  they  have  not  gone  into  the  matter  fully.  Take 
the  case  of  a  mechanical  stoker  requiring  steam  to 
operate  the  stoker  or  to  operate  a  fan  or  an  engine  for 
driving  the  mechanism  and  so  on;  you  will  hardly  find 
one  report  brought  around  by  them  where  they  take 
into  account  anything  except  the  fact  that  they  evapor- 
ated more  water  per  pound  of  coal  with  the  stoker. 
A  man  might  be  running  with  a  flat  grate  and  evapor- 
ating 7  pounds  of  water  to  a  pound  ot  coal  and  he  puts 
in  a  stoker  and  say  he  evaporates  H}4  pounds  of 
water  with  the  same  conditions.  There  are  several 
things  to  be  taken  into  account  to  offset  that  economy. 
There  is  first  the  interest  on  the  initial  investment. 
There  is  very  high  depreciation  on  nearly  all  the  stoker 
plants,  on  some  of  them  it  is  extreme,  more  so  than 
with  any  other  apparatus.  Then  there  is  the  steam  to 
operate  the  fans  and  the  fact  that  with  a  stoker  if  any- 
thing goes  wrong  when  the  peak  load  is  on  you  are 
worse  off  than  with  a  flat  grate.  If  anything  gets  out 
of  order  you  are  far  worse  off  than  with  a  flat  grate  and 
these  things  are  not  taken  into  account  at  all,  and  I  am 
satisfied  in  many  cases  where  they  show  a  considerable 
economy  if  the  thing  were  gone  into  from  a  business 
standpoint  and  all  the  items  figured  out  they  are 
actually  running  at  a  loss.  In  other  cases  they  arc 
running  at  a  great  economy;  circumsl ances  alter  cases. 

Mr.  McKay  :  I  know  of  a  place  at  present  in  com- 
templation  at  Toronto,  an   isolated   plant   in  a  large 
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building,  where  after  careful  figuring  and  calculation, 
including  all  the  items  the  gentleman  mentions  as 
necessary  to  be  taken  into  consideration,  the  cost, 
the  depreciation,  the  amount  of  power  to  run  the  stoker 
itselt  and  everything  that  could  be  thought  of,  it  was 
decided  to  install  stokers  for  a  comparatively  small 
plant  on  elevators  and  lights  for  one  office  building. 

Mr.  Dion  :  The  next  question  that  has  not  been 
answered  is  No.  48,  which  reads  :  "(a)  In  changing  a 
2-phase  440  volt  60  cycle  revolving  field  turbine  type 
alternator  to  3-phase,  same  voltage  and  frequency,  two 
of  the  coils  or  bars  were  left  dead,  there  being  48  bars 
connected  in  the  first  place  and  46  now.  What  effect 
will  leaving  these  bars  or  coils  dead  have  on  the  balanc- 
ing ot  the  phases  ?  (b)  Would  it  not  have  been  better 
to  either  use  the  48  coils,  or  cut  out  three  and  use  45, 
having  either  18  or  15  coils  in  each  combination?  I 
do  not  know  which  way  this  armature  is  connected, 
delta  or  star."  The  question  does  not  seem  to  be  of 
great  practical  interest.  If  anyone  here  is  prepared  to 
answer  it  I  would  be  glad  to  hear  it.  Can  you  answer 
it,  Mr.  Hart? 

Mr.  H.  U.  Hart,  Hamilton  :  I  do  not  think  I  can 
answer  that  question  without  having  more  data  as  to 
the  number  ot  slots  and  so  forth. 

Mr.  Dion  :  No.  57  has  not  been  answered.  "In  some 
large  switchboards,  generators  are  connected  to  the 
bus  bars  solid,  without  the  intervention  of  either  fuses 
or  circuit  breakers.  In  what  style  of  installation  would 
this  be  considered  good  practice?"  There  seems  to  be 
a  difference  of  opinion  in  cases  whether  it  is  best  to 
connect  solid  or  put  a  number,  sometimes  an  excessive 
number  of  interrupting  devices.  I  suppose  the  ques- 
tioner has  in  mind  where  the  source  of  energy  is  very 
large  it  might  be  a  source  of  danger  to  have  automatic 
fuses. 

Mr.  Murphy  :  I  think  a  good  deal  would  depend  on 
the  prime  mover  with  which  the  machine  was  connect- 
ed. In  a  station  of  moderate  size  operated  by  water 
power  it  might  be  a  good  thing  to  have  no  automatic 
circuit  breakers  or  fuses,  provided  of  course  that  the 
machine  is  in  charge  of  competent  attendants.  The 
opening  of  the  circuit  breaker  with  the  water  wheel 
gates  nearly  full  open,  might  result  much  more 
disastrously  to  the  machinery  than  if  the  short  circuit 
of  overload  were  left  on,  especially  if  the  gates  were 
liable  to  stick  fast  in  the  open  position. 

Mr.  Lambe  :  I  know  of  a  large  plant  where  the 
circuit  breakers  were  arranged  so  that  they  would  not 
trip  when  throwing  in  another  alternator.  It  was 
figured  better  to  do  this  and  simply  let  the  new  machine 
pull  herself  in,  if  a  little  out  of  phase,  than  to  run  the 
risk  of  the  extra  current  that  it  would  take  tripping  the 
other  breakers  and  shutting  down  the  whole  station. 

Mr.  H.  U.  Hart:  Whether  or  not  it  is  best  to  install 
oil  circuit  breakers  on  the  generator  leads  depends  a 
great  deal  upon  the  design  of  the  alternators.  It  is 
now  the  practice  to  design  alternators  so  that  the  short 
circuited  current  is  about  2^2  to  3  times  full  load 
current,  and  therefore  oil  circuit  breakers  are  not 
necessary,  for  even  if  you  do  have  a  short  circuit  no 
damage  will  be  done  to  the  generator  windings,  as  they 
will  easily  support,  for  a  short  time,  2^  times  full  load 
current  without  danger.  If  several  alternators  are 
running  in  parallel  there  is  a  great  advantage  in  not 
having  automatic  oil  circuit  breakers  on  the  generator 
leads,  tor  if  one  circuit  breaker  should  open  up  this 
will  throw  more  load  on  the  other  generators  and  their 
circuit  breakers  in  turn  would  open  up,  thus  causing 
an  interruption  of  the  service. 

Mr.  Dion  :  Question  62  is  as  follows  :  "What  kind 
of  insulated  wire  is  considered  best  for  2300  volt 
station  wire  ?" 

Mr.  Wyse  :  Wouldn't  the  best  rubber  insulation  be 
most  advisable  to  use  in  station  wiring? 

Mr.  Dion  :  I  think  the  latest  practice  is  in  favor  of  fire- 
proofing  all  the  wires  in  a  station  as  well  as  insulating 
them  and  I  think  it  is  good  practice.  Of  course  there  is 
a  difference  of  opinion  as  to  where  you  can  use  rubber 
or  paper  or  other  insulations,  but  I  think  wires,  except 


under  the  floor,  should  be  fireproofed  as  well  a'^ 
insulated.  There  are  a  number  ot  other  questions,  but 
it  is  getting  late  and  I  will  only  bring  up  one  more.  1 
think  it  is  one  of  practical  importance  to  central  station 
men. 

Mr.  Dion:  Question  Xo.  77  reads  :  "What  is  the 
latest,  simplest,  and  best  method  of  keeping  accurate 
records  of  pole  lines,  extensions,  transformers,  etc.  ?  " 
Personally  I  do  not  know  of  any  good  system.  Either  it 
is  too  intricate  and  involves  too  much  expense  and 
labor  or  it  is  not  complete  enough.  If  anyone  has  a 
method  which  he  thinks  is  good  we  would  be  pleased  to 
hear  from  him. 

Mr.  Wyse:  As  for  the  card  index  system,  we  have 
found  it  best  to  keep  a  record  of  pole  lines,  extensions, 
transformers  and  so  forth.  In  my  experience  1  have 
found  that  very  efficient  and  very  easily  got  at, 
especially  in  reference  to  accounts,  a  card  index  system 
giving  the  amount  of  the  last  bill,  the  date  it  is  paid, 
and  information  of  that  sort  in  a  concise  form,  also 
with  reference  to  meters  and  transformers,  but  as  I 
stated  before,  with  reference  to  poles  the  expense  is 
hardly  warranted  by  the  benefit  that  you  get  from 
extending  that  card  mdex  system  to  the  individual 
poles  on  the  pole  line. 

Mr.  Dion  :  I  do  not  think  we  should  bring  up  any 
more  questions.  We  are  taking  a  good  deal  of  time.  I 
might  add  in  conclusion  that  I  should  b;  very  much 
pleased  to  get  additional  answers  to  any  of  these 
questions.  My  intention  is  to  get  a  book  published 
about  the  fifteenth  of  July  and  in  the  interim  any 
questions  that  are  sent  to  me  will  be  included.  The 
book  will  then  be  published  and  copyrighted  so  that  it 
will  not  be  reproduced  in  newspapers  and  the  infor- 
mation will  be  obtainable  only  by  members  of  the 
.Association  and  those  who  choose  to  join. 

Mr.  Wyse:  I  would  like  the  association,  if  it  is  io 
order  at  this  meeting,  to  consider  some  means  for 
making  the  answers  to  these  questions  ot  the  Question 
Box  attractive.  Mr.  Dion  I  believe  has  suggested 
before  that  some  prizes  be  offered.  It  seems  that 
soir.ething  of  that  kind  would  be  an  incent've  to  have 
those  questions  answered  more  fullv  and  would  proba- 
bly warrant  the  members  of  the  association  d;vo  ing 
more  time  to  the  answers,  as  it  is  a  very  important 
feature  of  the  association  and  one  of  great  interest, 
probably  only  second  to  the  legil  considerations. 

The  President:  That  is  a  very  good  suggestion. 

Mr.  Dion:  I  may  say  that  this  is  a  nutter  that  it  is 
proper  and  wise  to  bring  up,  but  it  had  probably  better 
be  put  in  the  form  of  a  suggestion  to  the  incoming 
Executive  to  take  the  matter  up.  .\t  the  Na'.i>nal 
Electric  L-ght  Association  they  gave  three  priz's 
amounting  to  $1,000.  They  ware  for  the  best  papers 
on  a  certain  subject,  and  there  were  twenty-two  papers 
sent  in.  all  of  them  good,  seven  of  them  specially  good, 
so  good  that  thev  decided  to  publish  those  seven, 
although  three  prizes  only  were  given.  The  incentive 
was  wor  h  while,  of  course;  the  first  prize  was  S500.  the 
second  $300,  and  the  third  S;;oo.  This  is  more  ^h^^^  we 
can  afford  to  spend,  but  the  idea  is  worth  considering. 

Mr.  Wyse  :  Tha  Qaestion  Box  has  an  advantage 
over  the  papers  to  w-hich  Mr.  Dion  made  reference 
owing  to  the  brevity  with  which  it  brings  to  the  associ- 
ation those  questions  and  answers  thereto,  in  preference 
to  wading  through  a  long  paper  to  get  what  you  may 
want. 

The  convention  adjourned  until  the  morning  of  the 
following  day. 


THIRD  DAY. 

The  convention  was  called  to  order  at  10.30  a. m. 

The  President  :  The  first  matter  on  tha  program  is  a 
paper  by  Mr.  J.  T.  Farmer  entitled  "Steam  Plant  Ac- 
cessories." If  Mr.  Farmer  is  here  we  would  like  to 
hear  from  him. 

Mr.  Black  :  Mr.  President,  1  very  much  regret  that 
we  have  not  been  able  to  locate  Mr.  Farmer  this 
morning,   but    I    think    it    will    be   found    that  he 
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has  been  unavoidably  detained  through  illness  or  some 
important  business  engagement.  When  a  man  goes 
to  the  trouble  of  writing  an  important  paper  like  Mr. 
Farmer  has  he  would  be  on  hand  to  present  it  if  possi- 
ble. From  personal  acquaintance  with  Mr.  F"armer  I 
know  that  he  was  anxious  to  be  present  at  this  meet- 
ing and  anxious  to  present  this  paper.  Those  who 
had  the  pleasure  of  being  present  at  the  convention  at 
Montreal  may  remember  Mr.  Farmer  as  the  gentleman 
who  took  part  in  the  discussion  on  the  paper  which 
Mr.  McKay  presented,  or  rather  prepared,  and  which 
Mr.  Wickens  presented  at  the  convention.  Mr.  Far- 
mer contributed  to  the  discussion  and  made  it  very 
much  more  interesting.  I  would  therefore  move  that 
this  paper  be  accepted  as  printed  and  considered  as 
read  and  that  we  proceed  with  the  discussion  at  once 
without  any  further  preliminaries. 

The  President  :  Is  it  the  wish  of  the  Association 
that  this  paper  should  be  taken  as  read  ?  (Carried). 

The  President  :  I  regret  that  we  have  not  Mr.  Far- 
mer here.  From  a  cursory  glance  it  seems  to  contain 
much  valuable  matter,  but  no  doubt  he  has  been  un- 
avoidably detained  and  under  these  circumstances  it  is 
only  right  we  should  devote  a  certain  amount  of  time 
to  the  discussion  of  it. 

Mr.  Wickens  :  This  a  very  elaborate  paper  and  one 
that  is  very  valuable.  Mr.  Farmer  has  gone  at  the 
accessories  for  steam  plants  in  a  very  lucid  and  efficient 
manner.  There  are  very  many  points  about  it  that  it 
would  be  well  to  speak  of.  I  regret  [there  are 
not  more  of  our  members  present  now.  1  might 
say  that  notwithstanding  our  great  water  powers  there 
is  going  to  be  a  large  amount  of  steam  used  the  next 
few  years  anyhow,  notwithstanding  that  we  are  in  this 
water  power  section  ot  the  country,  and  the  steam  end 
of  an  electrical  plant  is  going  to  be  an  important  end 
of  a  large  number  of  plants  for  several  years  yet.  The 
first  matter  that  Mr.  Farmer  takes  up  is  the  matter  of 
feed  water.  We  all  have  trouble  with  the  intoduction 
of  feed  water  for  boilers  unless  we  live  on  the  Ottawa 
river  or  some  of  those  northern  streams  where  there  are 
no  scale  forming  qualities  in  the  water.  We  have  been 
advised  to  use  all  kinds  of  compounds  for  the  purpose  of 
counteracting  the  scale.  To  my  mind  the  treatment 
should  be  given  to  the  water  before  it  enters  the  boiler. 
It  seems — if  there  is  a  means  of  treating  water  at  all — 
it  is  too  bad  to  put  it  into  the  boiler  and  have  it  form  scale 
before  treatment.  That  scale  will  cost  you  about  15 
per  cent,  more  fuel  to  produce  steam.  If  you  take  the 
scale  producing  qualities  out  of  the  water  before  you  put 
it  in  the  boiler  you  have  commenced  at  the  right  place. 
It  always  seemed  to  me  it  would  pay  to  study  out  the 
matter  of  getting  rid  of  the  scale  before  it  forms  in  the 
boiler.  He  also  speaks  about  oil.  In  all  cases  where 
they  are  using  condensing  engines  and  in  many  places 
where  they  use  engines  non-condensing  they  have 
trouble  with  oil  in  the  water.  There  is  one  peculiarity 
about  oil  in  water.  In  the  first  place  oil  is  the  best 
non-conductor  of  heat  we  have. 

Mr.  Black  :  Mr.  Chairman,  I  am  pleased  to  be  able 
to  announce  that  Mr.  Farmer  was  detained  as  we 
supposed  and  has  just  arrived.  W^ith  the  consent  of 
the  meeting  I  would  like  to  withdraw  the  motion  that 
we  take  the  paper  as  read  and  I  therefore  move  an 
amendment  that  Mr.  Farmer  be  now  asked  to  present 
his  paper.  (Applause). 

The  President:  We  are  very  pleased  indeed  to  know 
Mr.  Farmer  is  here  and  we  would  be  very  much 
pleased  if  he  would  come  forward  now  and  read  his 
paper. 

Mr.  Farmer:  Mr.  Chairman  and  Gentlemen,  I  find 
that  this  paper  that  1  have  been  invited  to  contribute 
to  your  meeting  has  run  out  to  considerably  greater 
length  than  was  my  original  intention.  The  subject 
suggested  to  me  was  a  rather  wide  one  and  afterwards 
I  wished  it  had  been  a  little  more  restricted.  I  propose 
with  your  permission  to  just  briefiy  refer  to  some  of  the 
points  I  have  mentioned.  I  presume  that  all  of  you 
who  are  sufficiently  interested  will  read  the  paper  or 


have  already  done  so,  and  I  will  just  draw  attention  to 
a  few  points  that  it  seems  to  me  might  create  a  little 
discussion  and  leave  it  in  your  hands  in  that  way. 
For  paper  see  page  189. 

During  the  reading  of  the  paper,  in  order  to  save 
time,  the  President  nominated  Mr.  Fisk  and  Mr.  Ree- 
sor  as  scrutineers  for  the  election  of  officers. 

The  President:  We  all  regret  that  Mr.  Farmer  was 
delayed  so  that  he  could  not  begin  at  10  o'clock,  but  he 
has  given  us  an  excellent  resume  of  this  most  instructive 
and  well-written  article  and  such  articles  as  these  are 
really  better  carefully  read  and  thought  out  at  home, 
so  we  will  be  able  to  take  it  home  and  thoroughly 
digest  it  at  our  leisure.  Onr  time  now  has  become  so 
much  enroached  upon  that  I  think  we  will  be  obliged  to 
defer  the  discussion  oi  this  and  go  on  with  our  business. 
We  have  allowed  Mr.  Farmer  to  encroach  on  our  time 
because  I  think  we  were  amply  justified  in  showing  him 
that  deference  on  account  of  his  trouble  in  preparing 
the  paper. 

Mr.  Hunt:  I  think  possibly  to  nine-tenths  of  the 
members  here  Mr.  Farmer's  paper  goes  home  to  us 
more  than  any  other  paper  read.  (Hear,  hear).  We 
have  had  fine  papers  on  hydraulic  machinery,  but  I 
think  nine-tenths  of  the  members  are  steam  engineers, 
and  I  feel  very  sorry  we  have  not  had  more  time  on  this 
paper,  and  I  for  one  intend  to  take  it  home  and  study 
it  out  and  try  and  benefit  thereby.  I  have  much  pleas- 
ure in  moving  a  vote  of  thanks  to  Mr.  Farmer. 

Mr.  Black  :  I  second  the  motion.  I  consider  this 
one  of  the  most  valuable  papers  we  have  ever  had  pre- 
sented before  us.  It  is  not  often  that  central  station 
men,  except  when  they  are  designing  a  new  plant,  are 
called  upon  to  consider  all  the  various  things  touched 
upon  in  this  paper  at  one  time,  but  as  central  station 
men  operating  both  large  and  small  plants  we  all  have 
to  consider  these  various  points  at  various  times.  We 
have  all  had  trouble  with  feed  water.  The  question  of 
the  best  method  of  overcoming  the  difficulty  is  ever 
present.  The  question  of  loss  through  the  stack  is  one 
we  have  frequently  to  consider,  but  fortunately  we  do 
not  have  to  consider  a  plant  that  is  operating  all  these 
things  at  one  time,  so  this  paper  may  be  considered  as 
a  number  of  short  and  concise  essays  by  a  man  who 
has  proved  himself  entitled  to  be  called  an  expert  on  all 
these  lines,  and  it  will  be  of  value  to  us  to  refer  to 
when  some  agent  or  engineer  or  somebody  comes  along 
advocating  some  change  in  our  plant,  or  it  we  get  into 
any  special  difficulty  we  can  refer  to  this  paper  as  a 
starting  point  to  go  into  the  investigation  of  what 
analysis  we  should  make.  (Hear,  hear.)  I  am  glad 
that  Mr.  Farmer  has  taken  it  up  in  the  way  he  has. 
He  shows  that  from  a  definite  point  of  view  he  has 
a  very  clear  conception  of  the  subject  in  hand.  I  am 
pleased  to  say  he  has  considered  it  commercially  and 
he  says  the  ultimate  results  are  the  ones  to  be  con- 
sidered. From  a  theoretical  point  of  view  you  can 
often  see  a  percentage  of  saving  here  and  there  but  the 
fixed  charges  eat  up  all  your  profits.  Frequently 
people  will  come  around  and  tell  you  that  you  can 
make  five  per  cent,  saving  here  and  ten  per  cent,  there, 
and  they  lead  you  to  believe  you  are  losing  ten  per 
cent.  Mr.  Farmer  on  page  five  has  shown  us  that  it 
is  necessary  to  have  20  per  cent,  saving  in  gross 
receipts  in  order  to  make  the  change  advisable,  so  that 
there  are  a  great  many  charges  that  might  make  a 
small  saving  that  are  really  not  desirable  at  all  when 
reduced  to  the  ultimate  analysis.  It  is  only  when  a 
person  is  installing  a  new  plant  or  when  you  are  forced 
to  consider  the  different  arguments  that  are  raised  by 
different  men  who  are  advocating  the  use  of  different 
apparatus,  that  a  person  can  appreciate  a  non-biased 
opinion  of  this  kind.  Take  for  instance  in  the  case  of 
hand  firing  versus  mechanical  stokers.  You  will  find 
people  who  will  tell  you  hand  firing  is  better  and  you 
will  find  twenty  or  more  people  advocating  mechanical 
stokers.  I  think  under  these  conditions  small  central 
station  men  and  even  those  who  employ  engineers  at 
high  salaries  will  find  it  very  refreshing  to  be  able  to 
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refer  to  this  paper  to  get  a  concise  clear  idea  of  just 
where  these  savings  and  losses  come  in.  I  have  very 
much  pleasure  in  seconding  the  vote  of  thanks  to  Mr. 
Farmer  for  his  valuable  and  exhaustive  paper. 

Mr.  Dion  :  1  would  suggest  that  as  Mr.  Wickens 
had  commenced  the  discussion  before  Mr.  Farmer  came 
in,  that  he  be  allowed  to  finish.  Others  might  con- 
tribute to  the  discussion  if  they  so  desire  in  writing  so 
that  it  would  be  printed  in  the  proceedings.  I  think 
Mr.  Wickens  should  be  allowed  to  proceed. 

Mr.  Wickens  :  The  paper  is  undoubtedly  one  of  the 
best  we  have  ever  had  and  as  Mr.  Black  says  it  is  a 
good  thing  to  carry  home.  The  fact  that  it  has  gone 
into  dollars  and  cents  and  shows  conclusively  from  ex- 
periments that  it  is  easy  to  overdo  the  changes  and  so 
on,  this  makes  it  very  valuable.  There  are  many  tech- 
nical points  in  the  paper  and  my  own  opinion  about 
some  of  the  ideas  expressed  are  not  exactly  Mr.  Far- 
mer's ideas,  but  that  does  not  alter  the  fact  of  the  paper 
being  all  right.  As  far  as  the  details  of  the  paper  are 
concerned  it  is  such  a  paper  as  really  should  be  well 
discussed.  I  think  Mr.  Dion's  idea  of  getting  some  of 
the  members  to  write  their  opinions  and  send  them  in 
would  be  a  splendid  idea,  I  think  the  best  we 
could  do.  As  Mr.  Hunt  says,  90  per  cent,  of  the  central 
station  men  use  steam  and  it  is  a  vital  point.  The 
writing  of  these  papers  would  undoubtedly  be  a  very 
useful  move  for  all  the  central  station  men. 

The  President  :  You  have  heard  this  vote  of  thanks 
which  has  been  duly  moved  and  seconded  for  this  very 
valuable  and  exhaustive  paper  and  I  hope  that  at  the 
same  time  you  are  conferring  this  vote  of  thanks  on 
him  you  will  excuse  me  for  having  encroached  on  your 
time  so  much  as  I  have  in  giving  this  paper  undue  time 
for  discussion,  because  I  know  you  will  pardon  me  for 
having  transgressed  the  rules  in  this  way.  All  in  favor 
manifest  by  the  usual  sign. 

Motion  carried  with  applause. 

The  President  :  I  am  glad  to  know  you  have  excused 
me  and  I  have  great  pleasure  in  presenting  this  hearty 
vote  of  thanks  to  Mr.  Farmer. 

Mr.  Farmer  :  Mr.  Chairman  and  Gentlemen,  I  thank 
you  all  very  heartily  for  the  way  in  which  you  have  re- 
ceived this  paper.  At  the  same  time  I  must  apologize 
sincerely  for  trespassing  so  inuch  on  your  time.  It  was 
impossible  for  me  to  leave  Montreal  until  last  night  and 
the  best  connection  does  not  get  here  until  10  o'clock. 
Although  there  was  not  any  late  train  or  anything 
specific  upon  which  I  could  blame  my  absence,  at  the 
same  time  I  feel  sorry  for  the  demands  I  have  made 
upon  the  time  at  the  disposal  of  the  meeting.  I  would 
like  to  say  that  I  think  the  suggestion  made  by  one 
speaker  in  regard  to  writing  discussions  on  this  paper 
is  good.  I  had  in  mind  in  writing  it  the  idea  that  it 
would  possibly  bring  forth  a  good  deal  of  discussion 
and  even  perhaps  some  heated  discussion.  I  spent  a 
considerable  amount  of  time  on  it,  and  I  should  feel 
very  much  rewarded  if  I  could  see  later  on  some  views 
of  other  members  of  the  Association  on  some  of  the 
same  points.  I  think  one  point  about  getting  up  a 
paper  of  this  kind  is  that  it  is  of  a  great  deal  more  bene- 
fit to  the  man  who  writes  it  than  to  anyone  who  hears 
it,  because  it  makes  him  think  about  these  things;  and 
I  think  if  you  will  take  up  some  of  these  points  and 
undertake  to  correct  my  ideas  upon  them  it  would  be 
of  great  benefit  to  yourselves,  and  I  should  appreciate 
it  very  much.  (Applause). 

Mr.  Murphy  then  moved  the  motion  of  which  notice 
was  given  the  previous  day,  as  follows  :  "That  where- 
as the  Constitution  of  the  Canadian  Electrical  Associa- 
tion, which  was  drafted  many  years  ago,  is  incomplete 
and  is  not  in  keeping  with  existing  conditions,  it  is 
desirable  to  have  it  revised  ;  therefore,  it  is  hereby  re- 
solved that  the  incoming  Executive  Committee  for  the 
year  1906-1907  be  and  are  hereby  empowered  and 
instructed  to  make  such  amendments  or  additions  to 
the  Constitution  as  they  may  deem  advisable,  and  that 
the  amended  Constitution  be  put  into  force  as  soon  as 
possible." 

Mr.  Murphy  :  It  was  suggested  that  a  committee  be 


appointed — at  one  of  the  early  Executive  meetings — to 
take  up  the  question  and  work  connected  with  the 
revision  of  the  Constitution,  but  it  was  found  that  it 
would  involve  such  a  large  amount  of  work  that  it 
was  realized  this  would  be  an  impossible  task  ; 
consequently  this  motion  is  to  get  over  the  difficulties 
in  question. 

Mr.  Black  :  I  have  much  pleasure  in  seconding  that. 
The  reason  for  bringing  in  this  motion  is  that  we  have 
found  in  the  present  Constitution,  in  some  unknown 
way,  some  articles  have  been  apparently  lost,  and  in 
order  to  meet  the  growing  ambition  of  the  country  it 
is  necessary  that  the  Constitution  be  thoroughly 
brought  up-to-date. 

The  President  put  the  motion,  which  was  carried. 

The  President  :  There  is  a  matter  which  I  think  we 
are  quite  justified  in  taking  up  just  now  and  that  is 
with  reference  to  the  Oueston  Box  which  Mr.  Dion  has 
carried  on  so  ably  and  so  efficiently.  It  is  necessary 
to  appoint  somebody  co  look  after  that  and  perhaps 
someone  will  have  some  suggestion  to  make  with 
reference  to  it.  I  do  not  think  it  could  fall  into  better 
hands  than  those  it  is  in  now. 

Mr.  Murphy  :  I  do  not  know  whether  Mr.  Dion 
would  again  accept  the  honorary  position  of  Editor  of 
the  Question  Box,  but  whether  he  agrees  to  accept  it 
or  not  I  think  this  matter  should  be  left  to  the  Execu- 
tive Committee. 

Mr.  Hunt  :  I  think  if  you  are  going  to  leave  it  to 
the  Executive  Committee  to  arrange  for  an  editor,  the 
least  you  can  do  is  to  move  a  vote  of  thanks  to  Mr. 
Dion  for  the  able  manner  in  which  he  conducted  the 
Question  Box  during  the  past  year,  and  with  the  re- 
quest that  he  would  also  accept  the  Editorship  for  the 
coming  vear. 

Mr.  Wyse  :  I  second  the  motion.  I  think  the 
Question  Box  is  a  very  important  feature  of  the  .\sso- 
ciation  and  could  not  possibly  be  conducted  in  any  bet- 
ter way  than  Mr.  Dion  has  conducted  it.  I  have 
great  pleasure  in  seconding  .Mr.  Hunt's  motion. 

The  President  :  Vou  have  heard  this  resolution  as 
moved  and  seconded.  I  have  said  so  much  about  it  I 
am  afraid  I  would  be  repeating  mvself  so  I  will  not 
say  anything  more,  ^'ou  all  know  how  well  it  has 
been  done.    The  motion  was  put  and  carried. 

Mr.  Dion  :  Mr.  Chairman,  there  was  really  no  need 
to  vote  me  any  thanks  because  the  members  individu- 
ally have  expressed  so  much  satisfaction  with  the  work 
th  It  I  feel  I  am  fully  rewarded  for  anything  I  had  to 
do  in  connection  with  it.  In  regard  to  taking  it  for 
another  year  I  think  it  would  be  a  wise  thing  to  leave 
the  matter  to  the  incoming  Executive.  I  do  not  believe 
in  the  principle  of  electing  a  body  and  then  tying  their 
hands.  If  the  Executive  wish  me  to  do  so  and  I  think 
I  can  do  so,  all  right. 

Mr.  Wyse  :  Is  this  not  more  a  prerogative  of  the 
whole  Association  than  of  the  Executive I  think  it 
is  a  question  that  interests  probably  all  of  the  mem- 
bers of  the  .Association,  and  the  appointment  of  some- 
body to  look  after  it  if  Mr.  Dion  is  not  going  to  con- 
tinue— though  I  hope  he  will — should  be  decided  by  the 
whole  convention  and  not  left  to  the  Executive. 

The  President:  I  think  it  has  been  decided  by  the 
convention,  and  the  Executive  will  see  that  Mr.  Dion 
is  provided  with  a  sufficient  amount  of  wherewithal  to 
see  that  the  work  is  done  without  too  much  labor  on 
his  part.  Now,  it  would  be  well  to  provide  for  votes  of 
thanks  to  the  various  institutions  and  executive  bodies 
that  have  helped  to  make  our  stay  here  so  pleasant  and 
so  agreeable,  and  if  somoene  would  move  that  the 
Secretary  be  instructed  to  do  this  work  I  think  it  would 
be  well. 

Mr.  Purcell:  I  would  move  that  the  Secretary  be  in- 
structed to  forward  the  necessary  votes  of  thanks  to  ail 
those  who  have  extended  courtesies  to  us  while  in 
Niagara  Falls.     He  knows  who  they  .ire. 

Mr.  Rust:  1  take  pleasure  in  seconding  the  motion. 

Mr.  Dion:  In  case  the  Secretary  is  not  aware  of  it, 
Capt.  Carter,  who  is  in  command  of  the  Maid  of  the 
Mist,  was  very  cordial  in  his  invitation,   and  he  ex- 
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pressed  regret  that  more  of  the  members  did  not  take 
a  trip  on  the  Maid  of  the  Mist,  so  in  case  the  Secretary 
has  not  his  name  he  will  please  take  it. 

The  President  put  the  motion,  which  was  carried. 

Mr.  Purcell:  Of  course,  in  that  is  included  the 
municipalities  on  both  sides  of  the  river. 

The  President:  Oh,  everybody. 

The  President  :  Now,  it  will  be  necessary  that  we 
should  arrange  for  the  next  place  of  meeting.  Our  by- 
law is  not  very  pointed  on  that  and  perhaps  there  will 
be  some  way  of  getting  out  of  it,  leaving  it  to  the 
Executive  or  some  other  way.  There  are  some  diffi- 
culties we  have  to  contend  with  in  connection  with  the 
meeting  this  year  that  we  could  hardly  solve  to-day, 
and  perhaps  it  would  be  advisable  to  leave  it  to  the 
Executive  to  work  it  out.  However,  I  will  leave  it 
with  yourselves. 

Mr.  Evans  :  I  would  move  a  resolution  that  the  place 
and  date  of  meeting  be  left  in  the  hands  of  the  new 
Executive  with  the  suggestion  that  they  should  seri- 
ously take  into  consideration  the  question  of  meeting 
in  Montreal.  I  have  it  in  mind  that  it  is  quite  possible 
that  next  year  Montreal  will  be  the  meeting  place  ot  the 
American  Street  Railway  Association,  and  I  would  like  if 
possible  that  the  new  Executive  should  try  and  arrange 
to  hold  a  meeting  in  Montreal  at  about  the  same  date 
as  the  American  Street  Railway  Association,  and  I  can 
assure  you  that  if  that  can  be  arranged  it  will  lead  to 
the  finest  exhibits  of  electrical  apparatus  from  a  trans- 
mission point  of  view  and  a  transportation  point  of  view- 
that  we  have  had  for  a  number  of  years.  About  twelve 
or  thirteen  years  ago  we  had  a  somewhat  similar  meeting 
in  Montreal,  and  I  can  assure  you  it  was  one  of  the  finest 
we  or  the  Street  Railway  Association  ever  had.  The 
new  Executive  should  take  this  matter  into  considera- 
tion. For  myself  and  the  Montreal  members  we  will 
try  and  make  the  meeting  successful. 

Mr.  Wyse :  I  take  pleasure  in  seconding  that 
motion.  I  remember  with  a  great  deal  of  pleasure  our 
meetings  in  Montreal,  and  the  courtesy  we  were  shown 
by  the  hosts  there,  the  Street  Railway  and  the  light  and 
power  interests  in  the  city. 

The  motion  was  carried. 

The  President  :  The  next  order  of  business  is  the 
election  of  officers.  I  have  named  the  scrutineers  and 
they  are  at  work  installing  the  ballots.  The  first  officer 
to  be  appointed  is  a  President.  You  know  the  usual 
order  of  procedure  that  the  First  Vice-President  steps  up 
unless  there  is  a  very  much  better  man  for  the  place. 
However,  it  will  now  be  for  you  to  nominate  the  Presi- 
dent for  the  incoming  year. 

Mr.  Burran  nominated  Mr.  R.  G.  Black. 

The  President  :  There  does  not  seem  to  be  any  op- 
position. How  would  it  be  for  us  to  do  as  they  do 
sometimes  in  the  election  of  the  Pope,  just  elect  him 
by  acclaiming  in  this  way.  (Clapping  hands).  All  in 
favor?  (Loud  applause).  I  am  glad  to  know  you 
have  promoted  our  Vice-President  to  the  position  he 
so  much  deserves  by  his  past  labors,  and  I  know  in 
him  you  will  have  a  most  efficient  and  excellent  officer. 
(Applause).  It  would  be  in  order  for  the  Second  Vice- 
President  to  step  up  and  become  First  Vice-President, 
but  I  understand  he  is  going  to  resign  his  position  and 
consequently  he  will  not  be  eligible  for  the  First  Vice- 
Presidency.  If  that  is  so  perhaps  Mr.  Murphy  will 
make  it  clear. 

Mr.  Murphy  :  I  beg  to  move  that  the  office  of  First 
Vice-President  be  tendered  to  Mr.  R.  S.  Kelsch,  of 
Montreal.  I  beg  to  mention,  in  this  connection,  that  I 
do  not  quite  agree  with  the  President  that  the  Second 
Vice-President  should  always  become  First  Vice-Presi- 
dent, and  that  the  First  Vice-President  should  always 
be  made  President.  I  think  that  at  each  meeting  the 
members  should  look  around  and  discover  the  most 
likely  candidate  to  fill  each  position.  In  the  selec- 
tion of  our  President  on  this  occasion  I  do  not  think  a 
better  move  could  h.ive  been  made  than  by  doing  as  we 
have  done  in  electing  Mr.  Black.  I  would  like  to  see 
Mr.  R.  S.  Kelsch  as  our  First  Vice-President  because 


I  feel  he  is  in  a  position  to  do  more  for  the  Association 
at  the  present  time  than  any  other  member.  He,  as 
you  all  know,  is  connected  with  perhaps  the  largest 
electrical  enterprises  in  this  country  outside  of  Niagara 
Falls,  and  he  has  an  immense  number  of  young  men 
connected  with  him  who  would,  I  feel,  be  willing  and 
anxious  to  take  a  hand  in  matters  concerning  the 
Association  if  Mr.  Kelsch  were  elected  to  office.  I  went 
out  of  my  way  to  consult  Mr.  Kelsch  and  asked  him  if 
he  would  accept  a  position  on  our  Executive  Committee. 
He  first  of  all  told  me  he  would  not;  he  was  so  busy  a 
man  that  he  had  had  to  refuse  work,  in  which  there 
was  money;  consequently,  considering  only  his  own 
convenience,  he  did  not  feel  like  devoting  much  time  to 
anything  which  was  simply  honorary.  However,  he 
has,  I  am  pleased  to  be  able  to  say,  consented  to  accept 
such  a  position  if  it  is  tendered  to  him. 

The  President  :  If  there  are  no  other  nominations  we 
declare  him  elected  by  acclamation.  The  next  in  order 
will  be  the  Second  Vice-President. 

Mr.  Williams  nominated  Mr.  Chas.  B.  Hunt,  of 
London. 

Mr.  Hunt  :  Mr.  President,  I  thank  Mr.  Williams 
tor  the  honor  he  has  done  me,  but  I  think  I  must  tell 
you  that  I  an  not  a  candidate.  I  would  have  very 
much  pleasure,  however,  in  assisting  any  of  the  young 
men  here  to  fill  the  office  of  Second  Vice-President. 

The  President  :  I  am  sorry  to  hear  this  and  I  think 
you  will  be  too.  Mr.  Hunt  has  been  one  of  our  best 
men.  (Applause).  He  does  not  look  very  old  and  I 
think  there  is  a  good  deal  of  work  in  him  yet.  He 
may  class  himself  as  an  old  man,  but  we  do  not. 

Mr.  Hunt  :  I  think  it  is  much  better  to  have  a 
younger  man,  and  theie  are  a  great  many  of  them  here 
for  you  to  choose  from  who  are  fully  qualified  to  fill 
the  office. 

Mr.  Dion  :  Are  we  to  understand  that  Mr.  Hunt  will 
not  accept  under  any  circumstances  ? 
Mr.  Hunt  :  Yes,  that  is  final. 

Mr.  Dion  :  If  a  little  encouragement  were  needed  I 
would  feel  disposed  to  give  it  to  him,  for  I  certainly  feel 
he  is  the  man  for  the  position. 

The  President  :  Is  that  final  ? 

Mr.  Hunt  :  That  is  final,  Mr.  President. 

Mr.  Wyse  nominated  Mr.  J.  A.  Kammerer,  of  the 
Cataract  Power  Company,  for  Second  Vice-President. 

Mr.  Black  :  I  happen  to  know  Mr.  Kammerer  very 
well  and  I  think  Mr.  Kammerer  would  very  much 
rather  see  somebody  else  in  that  position.  With  that 
in  view  I  would  like  to  nominate  Mr.  W.  N.  Ryerson, 
the  operating  superintendent  of  the  Ontario  Power 
Company.  He  is  a  new  man,  recently  come  from 
New  York  to  take  charge  of  the  operation  of  one  of  the 
three  large  power  companies,  and  I  think  we  should  in 
some  way  attempt  to  interest  these  new  members  who 
are  coming  amongst  us,  and  I  feel  sure  Mr.  Ryerson 
will  be  a  very  valuable  addition  to  our  board  of  officers. 

Mr.  Burran  nominated  Mr.  L.  W.  Pratt. 

The  President  :  If  there  are  no  other  nominations  we 
will  go  to  the  ballot. 

Mr.  Murphy  :  I  would  like  to  get  the  following 
information:  Have  the  gentlemen  who  made,  these 
motions  the  consent  of  the  members  whom  they  have 
nominated  ?  Do  they  know  whether  they  will  accept 
office?  The  member  beside  me  also  asks  if  these 
gentlemen  are  active  members. 

The  President  :  They  are,  yes  ? 

On  further  question  as  to  Mr.  Ryerson's  eligibility, 
the  Secretary  stated  that  Mr.  Ryerson's  application 
for  Active  membership  was  passed  at  the  Executive 
meeting  the  previous  day. 

The  ballots  were  cast,  resulting  in  the  election  of 
Mr.  Ryerson  as  Second  Vice-President. 

The  President  :  We  may  now  receive  nominations 
for  Secretary-Treasurer. 

Mr.  I")ion  :  1  have  much  pleasure  in  nominating  Mr. 
T.  S.  Young,  Assistant  Secretary-Treasurer.  Mr. 
^'oung  is  known  to  all  of  you  as  having  assisted  liie 
Secretary  at  this  meeting.  For  some  years  he  has  been 
in  close  touch  with  the  Secretary's  work  and  for  the 
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last  portion  of  the  year  he  has  been  recognized  by  the 
Executive  Committee  as  Assistant  to  the  Secretary. 
The  Secretary  now  dropping  out,  I  believe  Mr.  Young 
is  tully  conversant  with  the  work  of  the  office,  more  so 
than  anyone  else  can  be,  and  therefore  I  trust  he  will 
be  elected. 

Mr.  Hunt  :  I  have  much  pleasure  in  seconding  that 
resolution.  Those  who  were  at  the  convention  last  year 
became  known  to  Mr.  Young  and  saw  the  work  he  did, 
and  also  see  the  work  he  is  doing  here.  I  think  he  is 
more  qualified  to  fill  the  position  than  a  stranger. 

Mr.  Burran  :  I  would  like  to  nominate  Mr.  Archibald 
Smith. 

Mr.  Wickens  :  I  would  like  to  second  that  nomina- 
tion. I  think  Mr.  Smith  would  make  an  eflficient 
Secretary  and  he  has  a  good  deal  of  "go"  in  him. 

Mr.  Saxby  nominated  Mr.  Hicks,  but  the  latter  de- 
clined the  nomination. 

On  ballot  Mr.  Young  was  declared  elected. 

The  President  :  It  will  now  be  in  order  to  receive 
nominations  for  the  Executive  Committee. 

Mr.  Wyse  :  It  is  with  pleasure  that  I  note  that  we 
have  some  new  blood  in  the  Executive.  With  all  due 
respect  to  the  old  Executive,  I  think  when  they  so  far 
forget  themselves  as  to  eliminate  the  attractive  and 
important  feature  of  the  banquet  it  is  time  we  had  some 
decidedly  new  blood.  I  take  pleasure  therefore  in 
nominating  Mr.  L.  W.  Pratt  and  Mr.  A.  M.  Wickens. 

The  members  of  the  Executive  who  continue  for 
another  year  were  announced  to  be  Messrs.  James 
Robertson,  W.  Williams,  Lewis  Burran,  H.  O.  Fisk 
and  J.  W.  Purcell. 

Mr.  Black  nominated  the  names  not  scored  off  the 
ballot  at  the  present  time,  that  isj  the  five  elected  two 
years  ago. 

The  following  were  later  reported  as  elected:  Messrs. 
A.  A.  Dion,  B.  F.  Reesor,  C.  B.  Hunt,  J.  J.  Wright 
and  L.  W.  Pratt. 

The  President  :  While  the  ballots  are  being  counted 
there  is  an  important  item  we  might  safely  attend  to. 
You  know  we  are  losing  our  old  Secretary-Treasurer, 
who  has  performed  his  duties  very  efliciently  for  a  long 
time,  and  I  think  it  would  be  only  right  for  some  of  you 
to  make  some  remarks  with  reference  to  it,  and  give 
him  such  a  send-oflF  as  I  think  he  deserves. 

Mr.  Murphy:  In  view  of  the  long  services  of  Mr. 
Mortimer,  our  retiring  Secretary-Treasurer,  I  beg  to 
move  that  the  hearty  thanks  of  the  association  be 
tendered  to  him,  and  that  a  suitable  testimonial  be 
presented  to  him.  The  matter  of  the  testimonial  I 
would  like  to  leave  in  the  hands  of  the  incoming  Execu- 
tive Committee.  (Applause). 

Mr.  J.  J.  Wright  :  I  second  that. 

The  President  :  You  have  heard  this  resolution  as 
moved  and  seconded  and  I  certainly  think  it  will  receive 
unanimous  support.  You  know  under  his  supervision 
our  Association  has  grown  until  it  now  has  assumed 
very  large  and  respectable  proportions,  and  we  expect 
under  the  new  management  it  will  grow  and  become 
increasingly  great,  and  we  look  forward  to  a  bright 
future  for  this  Association,  and  if  we  all  work  faithfully 
together  1  have  no  doubt  we  will  atain  that  object. 
Our  old  Secretary-Treasurer  has  performed  the  work 
in  an  efficient  manner.  Perhaps  he  is  not  perfection  ; 
we  are  all  liable  to  do  things  that  some  people  do  not 
think  should  be  done  in  that  way  ;  but  he  has  been  an 
efficient  officer.  All  in  favor  of  the  resolution  manifest 
in  the  usual  sign.  (Applause).  While  we  are  on  this 
point  and  as  I  am  the  retiring  President,  perhaps  it 
will  not  be  out  of  place  for  me  to  give  a  word  of  advice 
to  the  Executive.  As  I  have  just  said,  we  are  growing 
now  to  be  a  large  institution  and  we  expect  greater 
things.  We  expect  more  work  from  our  Secretary 
perhaps  than  we  did  from  our  last  one.  We  have  in 
our  hands  something  like  $1100,  and  1  think  it  is  only 
right,  and  I  know  our  newly-appointed  Secretary  will 
not  find  fault  with  me  when  I  say  that  the  new  Execu- 
tive Committee  will  see  that  the  proper  bonds  are  made 
out  by  Mr.  Young  at  the  expense  of  the  Association 


whereby  this  amount  will  be  guaranteed  to  us  if  any 
difficulties  whatever  arise.  It  is  purely  a  matter  of 
business  and  I  know  Mr.  Young  will  not  find  fault  with 
me  for  saying  it. 

Mr.  Black  :  There  is  another  matter  I  would  like  to 
bring  before  the  members  here  and  that  is  a  very 
hearty  vote  of  thanks  to  our  worthy  Chairman.  1 
think  he  has  filled  that  office  in  a  very  admirable  way 
and  he  seems  to  have  the  faculty  of  saying  the  right 
thing  at  the  right  time.  He  has  done  what  few  past 
presidents  have  been  able  to  do,  to  keep  up  to  time. 

Mr.  Williams  :  I  have  much  pleasure  in  seconding 
that.  We  have  had  a  splendid  meeting;  everything  has 
been  taken  up  and  conducted  in  a  thorough  manner. 

Mr.  Dion  :  As  you  cannot  very  well  deal  with  this 
matter  which  concerns  yourself  so  particularly,  1  would 
ask  the  President-elect  to  put  the  motion. 

Mr.  Black  :  It  is  a  great  pleasure  I  have  in  asking 
you  to  vote  on  this  important  matter.  Those  in  favor 
signify  by  a  hearty  hand-clap.     (Loud  Applause). 

President  Wright  :  Mr.  President,  I  recognize  for 
the  first  time  that  all  these  hand-clappings  have  been 
for  me.  I  am  certainly  very  much  obliged  to  you  in- 
deed for  the  warm  words  of  commendation  which  you 
have  said  in  my  behalf.  I  recognized  at  the  outset 
that  I  had  a  very  important  position  to  fill,  that  I  was 
following  able  executive  officers,  and  it  would  be  very 
difficult  for  me  to  come  up  to  anything  like  the  stand- 
ard of  excellence  they  had  set  before  me.  However, 
I  am  delighted  to  know  that  even  in  part  I  have  helped 
to  perform  the  functions  that  have  devolved  upon  me 
in  a  way  that  has  been  acceptable  to  you.  I  thank  vou 
most  heartily,  therefore,  tor  this  vote  of  thanks.  There 
is  still  one  other  thing  regarding  which  I  would  like  to 
make  a  suggestion.  I  would  like  to  suggest  to  Mr. 
Dion  that  whenever  he  is  getting  these  questions  and 
answers  published,  that  he  have  them  invariably  printed 
in  the  same  shape  so  that  we  can  keep  them  together 
and  make  a  very  nice  volume  for  reference.  I  am  sure 
you  will  all  appreciate  that  when  vou  once  have  it 
brought  to  your  notice,  and  1  know  Mr.  Dion  will  act 
in  accordance  with  it. 

The  convention  was  then  declared  adjourned  sine  die. 


SOCIAL  FE.ATCRES. 

Wednesday  afternoon  was  devoted  entirely  to  visit- 
ing the  hydro-electric  power  plants  on  the  Canadian 
side  of  the  river.  By  courtesy  of  the  International 
Railway  Company,  special  cars  were  provided  free  of 
charge  for  the  members  and  guests,  and  several  hours 
were  spent  inspecting  the  magnificent  works  of  the 
Ontario  Power  Company.  Canadian  Niagara  Power 
Company  and  Electrical  Development  Company.  Every 
possible  courtesy  was  extended  to  the  visitors  by  the 
officials  of  these  companies,  to  whom  the  thanks  of  the 
Association  have  since  been  formallv  tendered.  The 
trip  through  the  Electrical  Development  Company's 
tunnel  was  greatly  enjoyed  by  the  participants. 

A  trip  on  the  Gorge  Route,  with  searchlight  illumi- 
nation, had  been  arranged  for  eight  o'clock  Wednesday 
evening,  but  owing  to  rain  had  to  be  postponed.  \ 
smoking  concert  was  held  in  the  Convention  Hall  at 
ten  o'clock,  which  proved  to  be  a  very  pleasing  enter- 
tainment. 

By  the  kindness  of  Capt.  Carter,  free  tickets  to  the 
"Maid  of  the  Mist"  were  given  to  all  persons  wearing 

Association  badges. 

Although  the  business  sessions  ended  about  one 
o'clock  on  Thursday,  many  persons  remained  at  the 
Falls  during  the  afternoo.n,  visiting  the  power  plants 
on  the  American  side  and  o.her  points  of  interest. 

The  Local  Committee,  to  wohm  the  .Association  is 
indebted  for  the  very  complete  arrangements,  was 
composed  of  the  following  :  R.  B.  Hamilton  (Chair- 
man), J.  W.  Campbell,  J.  .\.  Kammerer,  N.  S.  Bradcn. 
Geo.  C.  Rough,  W.  A.  Pearson,  \\'.  \.  Rverson, 
.Mayor  Slater  (Niagara  Falls,  Ont.).  W.  L.  Adams,  D. 
F.  Seixas,  Munro  Grier,  Capt.  R.  S.  Carter. 
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STEAM  PLANT  ACCESSORIES 

BY  JOHN  T.  FARMER 


The  nineteenth  century  was  the  age  of  steatrii.  It  re- 
mains to  be  seen  whether  the  twentieth  century  is  to  be 
distinguished  as  the  age  of  hydro-electric  power  or  of  the 
internal  combustion  motor  or  perchance  of  some  hitherto 
unsuspected  source  of  energy.  However  that  may  be,  the 
practical  outlook  in  this  year  of  1906  is  that  for  many 
purposes  the  steam  plant  is,  all  things  considered,  the 
most  suitable  source  of  power  available. 

Since  the  first  practical  application  of  the  principles  of 
steam  generating  and  using,  the  art  has  been,  in  common 
with  all  others,  elaborated  by  the  cumulation  of  thought 
on  thought  and  experience  on  experience.  To  review  all 
that  has  been  done  in  this  way  would  fill  a  library  ;  to 
consider  even  superficially  the  accessories  that  have  come 
through  the  searching  test  of  years  of  triail,  and  stand 
to-day  as  accepted  components  of  modern  steam  practice, 
would  easily  demand  the  capacity  of  many  volumes. 
This  is  what  the  present  paper  aims  to  do  in  a  few 
pages,  so  it  mjust  necessarily  take  rather  the  form  of  a 
synopsis  than  of  a  detailed  description  of  all  the  features 
which  it  will  attempt  to  cover.  Even  in  this  form  it  is 
hoped  these  remarks  may  be  of  value,  as  possibly  having 
the  effect  of  drawing  attention  in  some  quarter  to  a  phase 
of  the  subject  up  to  now  overlooked,  and  so  possibly  ini- 
tiating a  closer  study  of  the  neglected  point  to  the  benefit 
of  the  plant  as  a  whole. 

The  main  featutes  of  a  steam  plant,  the  steam  boiler 
aaid  the  steam  motor,  whether  engine  or  turbine,  may  for 
the  purposes  of  the  present  discussion  be  best  taken  as 
accepted  facts.  Any  one  of  a  hundred  engines  may  be 
selected  and  set  to  work  with  any  one  of  a  score  of 
boilers,  and  the  results,  if  the  apparatus  is  chosen  with 
due  consideration  of  the  conditions,  and  given  a  fair 
show  by  watchful  attention  and  diligent  care  in  main- 
tenance, will  be  almost  uniformly  satisfactory.  The 
boiler  makers  may  be  left  to  worry  with  the  design  of 
the  boilers  ;  and  the  engine  builders  may  be  trusted  to 
wrestle  with  entropy  curves,  and  the  innumerable  other 
problems  that  come  into  their  special  field  ;  but  where 
the  power  user  may  profitably  expend  his  thought  is  in 
seeing  that  neither  boiler  nor  engine  nor  the  effectiveness 
of  the  plant  as  a  whole  be  allowed  to  suffer  through 
the  omission  of  any  accessory  details  which  can  be  sliown 
to  be  practically  and  commercially  desirable.  This  will 
prove  a  more  profitable  field  for  his  mental  activities 
than  in  indulging  in  vain  regrets  that  he  cannot  exchange 
the  evils  he  knows  of  for  others  with  which  he  is  less 
familiar. 

The  term  commercially  desirable  is  used  advisedly  :  for 
it  is  in  reality  the  crux  of  the  whole  matter,  and  it  is 
proposed  to  treat  this  subject  from  a  strictly  comjmercial 
viewpoint.  There  may  be  details  of  a  plant  which  are 
scientifically  perfect  in  design,  and  technically  faultless 
in  operation,  which  yet,  when  subjected  to  the  test  of  a 
financial  statement,  are  found  wanting  in  that  they  do 
not  earn  a  dividend  on  their  cost,  or  that  the  dividend 
they  do  earn  might  be  obtained  in  a  simpler  and  less 
costly  way. 

This  question  of  return  on  investment  is  very  largely 
one  dependent  on  conditions  ;  what  is  advisable  for  a 
large  plant  is  not  necessarily  so  for  a  small  one  :  and  a 
conclusion  arrived  at  for  a  plant  designed  for  constant 
service  cannot  necessarily  be  stretched  to  cover  a  plant 
intended  for  emergency  use.  Ln  discussing  the  various 
adjuncts  which  go  to  make  up  a  complete  steam  plant  an 
attempt  will  be  made  to  indicate  the  limitations  of  each. 

The  subject  of  a  steam  power  plant  naturally  subdivides 
itself  into  two  heads,  which  for  conciseness  may  be  re- 
ferred to  as  the  .steam  generating  plant,  and  the  steam 
using  plant.  The  various  adjuncts  of  the  plant  can  mostly 
be  classed  under  one  or  other  of  tlie.se  heads,  though  there 
are  some  which  are  interdependent,  and  this  makes  diffi- 
cult a  perfectly  logical  sequence  in  dealing  with  the  sub- 
ject. 

FEED  WATER  TREATMENT. 

For  the  efficient  production  of  steam  one  of  tJie  essen- 
tial conditions  is  that  the  plant  should  be  kept  up  to  a 
good  .standard  of  preservation.  One  of  the  chief  causes 
militating  again.st  this  in  many  localities  is  the  tendency 
of  the  water  to  deposit  salts  on  the  heating  .surface  dur- 
ing evaporation,  the  phenomenon  known  as  .scaling.  This 
is  hannful  in  two  ways.  Firstly,  the  scale,  being  a  conv 
parative  non-conductor  of  heat,  offers  a  greater  resistance 
to  the  passage  of  heat  fromi  the  hot  ga.ses  to  the  water, 
and  con.sequently  more  heat  remains  in  the  gases  and 
passes  away  to  waste.  Secondly,  the  .scale  insulates  the 
nu'tal  from  the  cooling  water,  while  the  other  side  is 
subject  to  the  temperature  of  the  hot  gases,  whence  the 
tendency  of  the  metal  is  to  assume  a  temperature  ap- 
proaching that  of  the  gases  rather  than  that  of  the 
water.   If  the  scale  is  heavy  enough  to  cause  this  rise  of 


temperature  of  the  metal  to  become  extreme,  it  may 
reach  a  point  at  which  the  tensile  strength  of  the  metal 
becomes  reduced  and  then  the  results  may  be  disastrous. 

The  seriousness  of  this  action  depends  on  the  hardness 
of  the  water,  which  varies  in  different  localities.  In 
Ouebec  and  the  northern  part  of  Ontario  the  water  got 
from  ordinary  sources  is  practically  free  from  salts,  and 
the  formation  of  scale  is  not  a  serious  question.  In 
southern  Ontario,  on  the  other  hand,  and  still  more  so  on 
the  prairies,  the  water  is  very  bad,  and  the  question  of 
scaling  has  to  be  expected  and  faced. 

There  are  several  ways  of  meeting  this  problem,  which 
will  be  briefly  referred  to. 

An  elementary  method  of  meeting  this  difficulty  has 
been  to  place  in  the  boiler  some  non-mineral  matter  sub- 
ject to  decomposition,  such  as  bark  of  a  tree,  or  any 
vegetable  matter,  or  even  a  dead  dog.  The  idea  is  that 
the  decaying  matter  becomes  distributed  through  the 
scale  formation,  rendering  it  less  homogeneous  and  more 
easily  removable. 

The  action  of  a  small  quantity  of  kerosene  placed  in  the 
boiler  is  very  similar. 

A  very  common  and  simple  expedient  is  to  apply  to  the 
feed  water  a  chemical  compound  adapted  to  counteract 
the  effect  of  the  chemicals  in  the  water.  Thus  chemicals 
may  be  applied  which  convert  the  salts  dissolved  in  the 
water  into  insoluble  salts  at  low  temperature,  and  so 
precipitate  them  in  loose  particles.  An  alternative  action 
is  where  salts  soluble  in  hot  water  are  formed,  whicii 
remain  in  solution  until  got  rid  of  by  means  of  the  blow- 
off.  Any  loose  deposit  can  also  be  cleared  away  largely 
by  this  means,  .so  it  is  evident  that  careful  attention  to 
the  blow-off  is  importaint  in  conjunction  with  any  such 
water  treatment.  The  action  of  a  compound  designed  lor 
the  treatment  of  any  particular  water  is  usually  a  com- 
bination of  the  two  indicated  above.  The  chemistry  ol 
water  treatment  is  a  study  in  itself. 


Fig.  I. 


The  cosnpound  used  for  treating  water  nisually  takes 
the  form  of  a  mixture  of  caustic  soda  or  soda  ash  or 
sodium  i)hosphate  with  other  ingredients,  which  mixture 
should  be  based  on  the  results  of  an  analysis  of  the  water 
used  for  boiler  feed.  This  compound  can  be  api)lied  to  the 
feed  either  in  a  tank  before  it  goes  to  the  l)oiler,  or,  by 
means  of  a  special  apparatus,  directly  into  the  boiler. 
Sec  Fig.  I.  The  regulation  of  the  correct  amount  of  com- 
pound introduces  a  difficulty  which  can  only  be  approxi- 
mately solved,  and  hence  the  process  is  apt  to  be  only  a 
partial  solution  of  the  difficulty. 

To  illustrate  the  commercial  aspect  of  this  method  of 
treatment  a  tairly  typical  case  may  be  cited.  Two  l)oik'rs 
out  of  a  battery  of  three  evaporate  60,000  lbs.  of  water 
per  working  day  of  10  hours,  one  being  held  in  reserve. 
The  water  is  such  that  it  is  necessary  to  close  dowai  a 
boiler  every  two  weeks  in  order  to  clean  out  the  hard 
deposit,  a  process  which  requires  the  labor  of  two  iiieii 
for  five  or  six  liours,  at  a  cost  of,  say  J3.00  for  labor, 
or  lf.50  per  week.    It  is  estimated  that  suitabk  material 
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for  softening  the  water  applied  in  suitable  quantities 
would  cost  I51.65  per  week.  In  this  case  there  is  no  ap- 
parent saving  in  expenses  by  t-he  use  of  the  coniipound  ; 
iDut  there  is  the  consideration  of  the  obviating  of  the 
hard  usage  of  the  boiler  in  the  process  of  cleaning,  and 
the  inconvenience  of  having  the  boiler  so  frequently  out 
of  service,  which  represents  a  considerable  aictual  loss 
beyond  the  net  cost  of  labor  for  cleanihg. 

In  regard  to  these  compounds,  there  are'  many  of  these 
advertised  and  plsiced  on  the  market  as  standard  articles  ; 
and  it  is  to  be  feared  that  some  of  them  are  to  be  re- 
garded with  suspicion  as  only  imperfectly  adapted  to  ful- 
fill the  function  expected  of  them.  In  the  case  above 
mentioaied  tlie  cost  was  estimeited  to  cover  a  compound 
prepared  with  due  consideration  of  the  chemical  analysis 
of  the  \^'ater. 

If  the  water  is  to  be  chemically  treated  a  more  scien- 
tific, but  obviously  more  elaborate  and  espensive  method 
of  doing  it,  is  to  in.stal  a  distinct  plant  for  water  treat- 
ment before  it  goes  to  the  boiler.  The  features  of  such 
an  apparatus  should  be  a  device  for  regulating  the  correct 
admixture  of  tlie  chemicals  used,  an  effective  system^  of 
mixing  them  with  the  feed  water,  and  an  effective  settling 
basin  to  free  the  feed  water  from  the  precipitated  matter, 
before  it  is  taken  on  for  use  in  the  boiler. 

A  brief  description  will  be  given  of  such  an  apparatus 
designed  by  Mr.  T.  Roland  Wollaston,  M.I.  Mech.  E.,  of 
Manchester,  as  it  seems  to  contain  the  features  in  a  well- 


matter  will  slowly  sink  until  it  reaches  a  solid  substance 
on  which  to  rest.  To  reduce  the  distance  through  which 
the  solid  matter  has  to  descend  a  series  of  inclined  shelves 
are  arranged  in  the  clarifying  tank.  These  are  so  situated 
that  they  form  a  series  of  baffles  past  which  the  water 
slowly  rises.  The  inclination  of  the  shelves  is  made 
greater  than  the  angle  of  repose  of  the  substance  which 
collects  on  them,  so  that  the  mass  of  suspended  matter 
tends  to  slide  off  into  side  chambers  in  which  the  water 
is  absolutely  still,  and  so  down  to  the  bottom  of  the 
tank.  Here  there  is  provision  for  blowing  off,  as  well 
as  arrangements  to  admit  of  more  thorough  cleaning  when 
necessary. 

The  annexed  table  shows  estimated  costs  for  complete 
plants  on  the  lines  of  the  foregoing.  The  instances  given 
are  taken  from  typical  installations  in  England,  and  to 
cover  higher  labor  and  other  costs  in  this  countrv  the 
amounts  have  been  increased  bv  30  per  cent.  :  — 

Capacity  of  Boiler  h.  p. 

plant.                 A  S  M  E  Cost  per 

Gallons  per  hr.        rating.  Cost.  boiler  h.  p. 

1,000                   330  i>i,S2o  S5.46 

2,000                   670  2,oSo  3.12 

5.000                 1670  3,575  2.15 

I0,OGO  3300  5,850  1.95 

Again,  another  method  of  dealing  with  scale  forming 
matter  in  the  feed  water  is  by  means  of  such  an  appar- 
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Fig.  2. 


tiiought-out  form  which  should  be  looked  for  in  an  appar- 
atus of  this  kind.    Fig.  2. 

The  apparatus  includes  first  of  all  a  reagent  tank,  prefcr- 
e«bly  in  dui)licate  so  that  a  solution  of  the  reagent  can  be 
accurately  prepared  without  any  interrujition  of  the  pro- 
cess. This  solution  is  prepared  by  hand  as  often  as  a 
supply  is  re(iuired.  The  solution  is  pumped  into  the  mix- 
ing tank  by  means  of  a  small  pump  geared  directly  to  the 
main  pump.  In  this  way  the  proportion  of  the  reagent 
solution  to  the  feed  is  kept  constant  at  whatever  speed 
the  pump  may  run.  It  is  found  to  assist  the  process  of 
precipitation  if  the  feed  is  pre-heated  by  means  of  exhaust 
steami,  and  a  heater  is  provided  for  this  purpose.  Where 
exhaust  steam  i.s  not  available  or  insufficient,  it  is  some- 
times found  desirable  to  use  live  steam.  This,  of  course, 
is  not  a  loss,  as  the  heat  of  steam  so  used  is  returned 
directly  to  the  boiler.  On  the  other  hand,  it  is  slated 
that  the  apparatus  works  efficiently  with  cold  water, 
but  the  action  could  not  be  expected  to  be  as  rapid.  The 
mixed  feed  and  reagent  passes  down  a  pipe  to  the  bottom 
of  a  plain  cylindrical  settling  tank,  and  a  large  part, 
though  not  all,  of  the  precipitated  matter  falls  to  the 
bottom  of  this  tank,  where  a  valve  is  provided  for  occa- 
sionally blowing  it  off.  In  order  to  cotmpletely  clear  the 
water  of  .suspended  matter,  an  ingeniously  designed  clari- 
fying tank  is  provided.  It  is  recognized  that  the  precipi- 
tate will  be  suspended  at  all  points  in  tlio  volume  of 
water,  and  if  the  volume    be    quiescent,    this  suspended 


atus  as  the  Hoppcs  feed  water  heater  and  purifier.  ThiN 
Iieater  is  made  in  the  form  of  a  strong  cylindrical  steel 
plate  tank  capable  of  withstanding  boiler  pressure.  Tkc 
feed  is  heated  as  much  as  possible  from  sources  of  waste 
heat  before  being  jJUiiipcd  to  the  heater  on  the  wav  t«> 
boiler.  Then  in  the  liealcr  it  is  supplied  with  li\'c 
steam,  which  heats  it  up  to  boiler  temperature  on  the 
open  heater  principle.  The  heat  given  up  bv  this  steam, 
it  will  be  noticed,  is  returned  to  the  Ijoilcr  in  the  feed 
water,  so  it  is  not  lost.  The  idea  is  that,  the  water 
being  heated  up  to  boiler  ten>i>eraturc,  the  salts  which 
become  insoluble  in  water  i*t  high  tempcralnrc  will  lie 
deposited  in  the  heater  instead  of  the  In-iilcr.  The  healer 
is  provided  with  trays  over  which  the  water  trickles  and 
on  which  the  scale  is  deposited.  These  can  lie  removed 
periodically  and  cleaned. 

Where  the  water  is  very  hard  <ir  very  expe«isivx  it  is 
worth  consideration  to  condense  in  a  surface  conden.«acr 
Awt  use  the  same  water  over  again.  This  at  once  intro 
tluces  iWother  didiculty  of  the  same  order  as  the  hardness 
in  the  water,  in  the  danger  of  oil  getting  into  the  Ixiiler 
and  collecting  011  the  heating  surfaces.  Thi.>5  has  the  effect 
of  partially  insulating  the  metal  from  the  cooling  effect 
to  the  water,  i>rcviously  alluded  to  in  connection  with 
scale,  which  is  evil  in  a  similar  way.  Precautions  should 
be  taken  in  such  a  case  to  do  all  that  is  possible  in  the 
way  of  separating  the  oil.  Maiiv  oil  .separators  arc  avail- 
able, constructed  on  the  general  principle  of  i>lacinp  ob- 
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structions  in  the  direct  path  of  the  passing  exhaust  steam 
to  catch  and  detain  the  particles  of  oil.  The  effectiveness 
of  such  apparatus  probably  depends  to  a  larjje  extent  on 
their  not  being  expected  to  do  too   much.    Ihat   is  to 
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Fig.  3. 

say,  any  apparatus  of  this  sort,  to  be  effective,  should 
be  amply  large  for  the  work  to  be  done. 

Another  method  is  to  separate  the  oil  from  the  feed 
water  after  condensation  by  means  of  a  filter.  One  con- 
sideration which  makes  this  less  desirable  than  separation 
from  the  exhaust  steam  is  the  fact  that  it  does  not  keep 
the  oil  out  of  the  condenser.  The  collection  of  oil  on  the 
condensing  surface  will  soon  affect  adversely  the  efficiency 
of  that  surface. 

A  desirable  feature  in  connection  with  a  plant  using 
condensation  for  boiler  feed  is  a  large  hot  well  or 
settling  tank  provided  with  facilities  for  drawing  off  the 
oily  scum  which  will  tend  to  rise  to  the  top  ;  the  water 
intended  for  consumption  being  drawn  from  near  the 
bcjttom.  The  larger  such  a  tank  can  be  made,  of  course, 
the  better.  In  this  connection  it  is  .worth  noting  that 
such  a  tank  should  not  be  constructed  of  concrete,  as  tlie 
presence  of  oil  has  a  deteriorating  effect  on  that  material. 

The  thing  which  renders  difficult  any  effective  separation 
of  the  oil  from  the  water  is  the  fact  that  the  oil  is  sus- 
pended in  such  minute  particles,  constituting  what  is 
known  as  an  emulsion.  The  state  is  such  that  the  effect 
of  viscosity  seems  to  be  to  render  it  permanent  under  or- 
dinary conditions.  The  whole  subject  would  seem-  to  be 
one  to  which  scientific  experiment  might  very  profitably 
be  applied. 

Recent  modifications  of  water  softeners  have  been  made 
with  the  special  object  in  view  of  taking  care  of  the  oil 
in  condensation  returned,  which  is  rightly  regarded  as  a 
most  innportant  element  in  the  problem.  The  reagents 
used  are  lime,  soda  and  alum,  and  the  results  obtained 
are  .said  to  be  very  satisfactory,  so  that  such  apparatus 
is  being  installed  very  generally  in  electrical  stations  in 
(ireat  I'.ritain. 

Instances  are  on  record  where  good  results  have  been 
oljtained  by  the  u.se  of  a  centrifugal  separator.  This 
metliod  has  the  objection  that  it  involves  the  use  of  a 
])iece  of  somewhat  complicated  mechanism,  requiring  aj)- 
preciable  power  for  operation.  It  would  hardly  be 
resorted  to  where  the  object  sought  could  be  attained  by 
otlicr  means. 

In  a  case  where  trouble  is  found  with  suspended  oil  in 
the  feed  water  it  is  worth  noting  that  that  trouble  would 
be  minimized  by  taking  care  to  use  a  high-grade  cylinder 
oil,  with  a  high  flash  point.  In  this  way  the  oil  vapor- 
ized and  carried  over  with  tlie  exhaust  steam  would  be 
reduced  to  a  minimum. 

This  is  an  attractive  feature  in  connection  with  the  use 
of  steatn  turbines,  as  in  that  case  pra«ctically  no  oil  is 
used  so  as  to  come  into  direct  contact  with  the  steami. 

APPARATUS  FOR  REDUCING  COSTS  OF  OPERATION. 

Having  provided  such  adjuncts  as  are  necessary  for  the 
safety,  or  desirable  for  the  convenient  operation  of  the 
])lant,  it  becomes  a  duty  to  examirnc  the  features  which 
cannot  be  clas.scd  as  necessities  and  niay  entail  extra 
trouble  in  operation,  to  determine  whether  lliev  are 
economiically  desirable. 


There  is  in  every  operation  a  certain  amount  of  waste, 
partly  unavoidaljle  and  due  to  limitations  which  are  at 
part  of  the  natural  law  with  which  no  sane  man  seeks 
to  interlere,  and  partly  avoidable  as  to  which  the  rational 
course  is  to  study  to  what  extent  they  are  practically  so. 
In  steam  generation  as  in  other  operations  there  is  no 
such  thing  as  getting  something  for  nothing,  but  the 
force  of  the  proverb  that  a  penmy  saved  is  a  penny  gained 
is  as  great  as  in  other  matters. 

As  an  introduction  to  this  part  of  the  subject,  it  will 
lie  well  to  summarize  the  avenues  of  waste.  The  fuel  is 
burnt,  but  not  quite  all  ;  a  small  proportion  manages  to 
slip  aweiy  with  the  ashes  in  usually  a  partially  consumed 
state.  Then  the  heat  derived  from  the  fuel  burnt  is  trans- 
ferred to  the  products  of  combustion,  and  thence  to  the 
stee«m  generated.  In  this  latter  transference  there  is  a 
loss,  as  all  the  heat  is  not  transferred,  some  escaping  by 
conduction  and  radiation,  and  the  gases  escape  at  a  higher 
temperature  than  that  of  their  original  components  at 
the  commencement  of  operations.  Of  the  heat  imi)arted  to 
the  steam,  a  portion  is  lost  in  condensation  before  the 
steam  has  been  conducted  to  the  point  where  it  is  to  be 
iJtpplied.  In  the  application  of  this  steam  in  the  motor 
there  are  serious  losses  due  to  cylinder  condensation, 
effect  of  clearance,  and  so  forth,  which,  being  part  of  the 
engine  problem,  will  be  left  out  of  consideration  in  this 
discussion.  Finally,  before  the  steam  has  spent  in  useful 
work  more  than  a  fraction  of  the  heat  energy  still  re- 
maining in  'it,  the  large  balance  has  to  be  thrown  away 
in  accordance  with  the  inexorable  demands  of  the  second 
law  of  thermodynamics,  that  mvsterious  condition  which 
every  engineer  has,  at  some  time  and  in  some  form,  seen 
the  necessity  of  acknowledging.  Reci'ijjitulating,  the  me- 
chanical wastes  to  be  considered  are  :  — 
Loss  due  to  unconsumcd  fuel 

"       "      "  radiation  and  conduction. 

"       "      "  escaping  gases. 

"       "      "  condensation. 

"       "      "  heat  in  exhaust. 
Taking   a  broad    view  of  the  subject,    the  mechanical 
wastes  are  not  the  only  ones  to  be  considered,  just  as  the 
fuel  cost  is  not  the  only  charge  tor  running  expense  on 
the  plant.    These  costs  include  :  — 
Fuel. 
Water. 

Other  materials  for  o])eration. 
Labor. 

Materials  for  repairs. 
Labor  for  repairs. 

To  completely  analyze  the  results  (A  any  appliance,  all 
the  items  of  saving  due  to,  or  expense  chargeable  agtwnst  it 
under  the  foregoing  headings  should  be  collected  in  a  debit 
and  credit  account  and  the  net  results  determined.  This  net 
result,  if  a  profit,  represents  only  the  current  profit, 
which,  again,  has  to  be  compared  with  the  fixed  charges 
due  to  the  appliance,  which  are  to  be  arrived  at  from  a 
careful  consideration  of  all  the  expenses,  direct  and  in- 
direct, of  installation,  and  the  fair  interest  charges  there- 
upon, and  the  annual  charges  which  experience  shows  to 
be  necessary  to  be  set  aside  for  depreciation. 

A  general  formula  can  be  devised  to  express  the  results 
of  a  known  saving  in  heat  units  as  an  annual  saving  in 
monev,  and  hence  as  a  percentage  return  on  the  estimated 


Fig.  4. 

cost  of  installation  of  the  apjiaralus  ro(|iiired  (o  effect 
tliiiit  saving. 
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Thus,  suppose  it  is  satisf actor iljr  demonstrated  that  by 
means  of  certaim  apparatus  S  B.l.U.  per  hour  can  be  re- 
turned to  the  system  in  the  form  of  steam  suitable  for 
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Fig.  5- 


Allowing  for  the  efficiency  of  "o  per  cent,  of  a  steam 
generating  plant,  one  pound  of  coal  g«s  ordinarily  procur- 
able in  Canada  containing  about  13,000  B.T.U.,  will  af- 
ford 9,000  B.T.U.  of  useful  heat  supplied  in  the  form  of 
steam. 

vS 

Then  the  above  saving  is  equivalent  to  that  of    lbs. 

of   coal  per  hour.  gooo 
With  coal  costing  U  dollars  per  short  ton,   the  liourlv 

S  U 

saving  has  a  monetary  value  of    X    diiHars. 

9000  2000 

Before  this  can  be  expressed  as  an  annual  return,  two 
factors  have  to  be  considered. 

The  apparatus  will  be  in  full  service  for  a  certain  num- 
ber of  hours  H  per  day.  This  number  H  has  to  lie  dclor- 
mined  not  only  from  the  number  of  hours  the  plant  is  in 
operation,  but  after  a  careful  consideration  of  the  load 
factor. 

Then  it  has  to  be  decided  how  many  days  in  the  yc;w 
the  plant  will  be  in  operation.  This  number  1)  will  usu- 
ally be  a1x)ut  300,  allowing  for  Sundays  and  holidays, 
but  in  some  cases  it  will  be  nearer  365,  \^iiilc  in  other 
cases  plants  will  be  shut  down  completely  for  a  portion 
of  the  year. 

The  annual  return  on  account  of  fuel  saved  mav  now  In- 
written  :  — 

vS  U  H  I) 


18,000,000 

F»r  the  conmion  case  of  a  plant  working  10  hours  per 
day  for  300  days  per  year,  this  expression  becomes  :  — 

S  U 


6,000 


For  a  plant  working  24  hours  ]>cr  day  for  300  days  per 


year,  the  expression  becomes  :  — 

S  U 


2,500 

The  above  expression  reduces  the  fuel  saving,  usually  the 
most  important  itenii,  to  an  annual  cash  saving.  Tlie 
other  it^niis  mentioned  in  an  earlier  paragraph  can  con- 
veniently be  reduced  to  the  same  basis  and  added  or  de- 
ducted to  arrive  at  a  net  annual  result. 

The  net  annual  saving  has  to  be  considered  as  compared 
with  the  investtnent  required  to  bring  it  about. 

To  arrive  at  the  total  cost  it  is  necessary  to  consider 
the  following  items  :  — 


Dep. 


charge. 


1 .  Co.st  of  machinery  and  appli- 
ance, including  freight  charges 

2.  Cost  of  erection   

3.  Cost  of  any  extra  equipment 
rendered  necessary  by  instal- 
lation of  appliance    S 

4.  Cost  of  alterations  to  exist 
ing  structures    or    equipment.  S 

5.  Cost  of  disturbance  or  extra 
expense  during  installation  .., 


% 
% 


In  the  form  above  suggested  allowance  is  made  for  esli- 
■  mating  a  different  rate  of  depreciation  on  the  different 
items  ae  may  be  desirable.  In  arriving  at  an  allowance 
for  depreciation  besides  the  probable  life  of  the  appar- 
atus or  structure,  other  factors  to  be  taken  into  account 
are  the  possibility  of  earlier  abandonment  due  to  changed 
conditions  ;  or  supersession  by  later  inventions  or  dis«:ov- 
eries  ;  or  in  the  ordinary  course  of  development,  an  in- 
creased volume  of  business  necessitating  abandoning  ex- 
isting equipment  and  substituting  other  equipment  on  a 
larger  scale.  Taking  all  these  facts  into  consideration  a 
very  frequent  allowance  for  depreciation  is  10  i>er  cent. 

The  considerations  indicated  above  can  be  reduced  to  a 
convenient  form  for  analyzing  the  economy  of  any  subsi- 
diary apparatus  somewhat  as  follows  :  — 
Saving — 

S  U  H  D 

Fuel    (  )   S 


18,000,000 

Water   5 

Other  materials  for  operation   % 

Labor  (,  if  saving  in  materials  han- 
dled results  in  saving  of  labor).. J 


Total  saving   

Charges — 

Power  expended  in  operation   J 

Alaterials    for    operation   S 

Labor  for  operation   _  % 

^latcrial."?  for  repairs   ,  S 

Labor  for  repairs   S 

-Annual  value    (if  any)     of  space 
occupied   $ 


J. 


0  .... 


soft  BTU. 


UN  COVCRCO- 

Fig.  6. 


Cost  of  interruption  of  general 
operation  due  to  operation  or  re- 
l)airs   _ — 5 


Total  charges   

Net  total  saving   
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Depreciation  charges  as  arrived  at  from 
table  of  installation  cost   

Net  compiercial  economy   

Total  cost  of  installation  as  shown  in 
table   ..,  

Net  comimercial  economy  expressed  as 
percentage  of  total  cost  of  installa- 
tion  


Transmission 

(4-6  B.TU. 


1  l-futison  Bcarek  C^pi't^, 
wv/v.  COL*..,  i!o*/oo*/ ,  /9of. 


Stezeil  Flue: 

COVE  Rno. 

(OHC  //VOAV  MtC'<  C< 


Fig.  7- 


Having  carefully  gone  into  the  details  covered  in  the 
foregoing  forms  a  clear-cut  statement  will  be  presented 
of  a  certain  net  result  over  and  above  depreciation 
charges,  which  may  be  expressed  as  a  percentage  return 
on  the  total  investmient.  If  that  return  is  seen  to  be  less 
than  an  ordinary  bank  interest,  it  is  obviously  better  to 
let  the  anuount  of  the  investment  so  remain  than  to  in- 
volve it  in  a  commercial  speculation.  If  the  return  is 
only  slightly  larger,  the  conclusion  would  usually  be  the 
same.  But  if  the  return  is  considerable  the  adoption  of 
the  appliance  in  question  is  justifiable,  and  is  only  a 
question  of  financing  the  necessary  outlay. 

Thus  a  net  return  of  15  per  cent,  or  5  per  cent,  over 
and  above  depreciation  charges  will  hardly  prove  attrac- 
tive; Viewed  as  a  commercial  risk,  a  return  of  8  to  10 
per  cent,  would  be  expected.  This  involves  a  gross  return 
of  20  per  cent,  before  any  depreciation  is  allowed  for, 
and  this  v^ould  seem  a  very  reasonable  figure  to  adopt  as 
a  limit  which  an  economizing  appliance  must  show  before 
it  can  be  considered  economiically  desirable. 

It  is  not  to  be  expected  that  it  will  be  possible  in  every 
case  to  complctelv  analyze  the  situation  from  a  i)urcly 
financial  standpoint.  There  will  be,  usually,  elements  in 
every  problem  that  will  baffle  all  attem^Hs  to  reduce 
them'  to  any  such  basis.  Still  the  efft)rt  to  do  so  will  prob- 
ably result  in  a  much  clecirer  grasp  of  the  matter  under 
consideration  than  if  no  particular  system  had  been  fol- 
lowed in  considering  it. 

To  discover  the  po.ssible  fields  of  economy  in  a  steam 
plant,  the  best  plan  will  be  to  examiine  and  attack  the 
vario\is  losses  in  secjuence,  completely  analyzing  the  con- 
ditions as  indicated  in  preceding  paragraphs.  Proceeding 
on  this  course  the  first  source  of  waste  specified  is  that 
due  to  the  uaiconsumcd  fuel.  This  is  not  usually  serious, 
and  the  only  ])oint  is  to  reduce  it  to  a  mdnimum  by  a 
proper  design  of  grate,  taking  into  consideration  the  class 
of  fuel  to  be  burnt. 

The  next  source  of  waste  specified  is  that  due  to  radia- 
tion and  conduction  ;  and  this  in  its  various  formes  is 
wf)rthv  of  some  consideration. 

Kadiation  t;«kcs  ])lace  \xcm\  the  exposed  surfaces  of  the 
boiler,  wlutlu  r  of  mi-tal  or  brickwork  r)r  other  covering  ; 
from  the  snrlaces  f)f  flue  work  ;  from  ])ii)ing  and  a])]);!«r- 
atus  through  wliich  steam  or  hot  water  is  conducted. 

It  is  important  to  distinguish  those  surfaces  in  the  case  of 
which,  if  insulated  to  conserve  the  heat  within,  that  heat, 
or  a  portion  of  it,  may  later  be  turned  to  use  ;  and  those 


from  which  the  heat  in  any  case  ultimately  goes  to 
waste.  As  an  example,  if  a  pipe  carrying  hot  water  leads 
to  a  hot  well  from  which  the  water  is  returned  to  the 
system  the  problem  of  saving  all  the  heat  possible  is 
worth  consideration  ;  whereas,  if  that  water  has  to  be 
ultimately  thrown  away,  the  question  whether  it  loses  its 
heat  hy  radiation  in  the  pipe  or  later  is  of  no  moment, 
and  there  can  be  no  possible  object  in  going  to  expense 
to  insulate  the  pipe. 

A  few  remarks  may  be  well  interposed  at  this  point  on 
the  general  theory  of  transfer  of  heat  by  radiation  and 
conduction.  It  may  be  pointed  out  that  these  two  terms 
cover  two  entirely  separate  phenomena,  which  may  be 
quite  independent  of  one  another.  Kadiation  refers  to  the 
dissipation  of  heat  through  air  or  other  substances,  which 
takes  place  in  the  same  way  as  light  emanates  from  a 
source.  The  radiation  does  not  necessarily  affect  the  sub- 
stance through  which  it  is  taking  place  :  its  effect  is 
rather  seen  in  the  case  of  a  substance  which  opposes  an 
obstacle  to  the  radiation.  Conduction,  on  the  other  hand, 
.refers  to  the  actual  transfer  of  heat  from  particles  of  a 
substance  to  adjacertt  particles,  as  where  a  bar  of  metal 
is  heated  at  one  end  the  heat  is  gradually  disseminated 
until  it  reaches  the  other  end.  These  two  phenomena  are 
usually  so  associated  that  for  practical  purposes  it  is 
most  convenient  to  consider  them  as  a  single  effect. 

The  problem,  then,  reduced  to  its  simplest  terms,  be- 
comes that  of  the  transfer  of  heat  from  one  fluid  to  an- 
other through-  an  intervening  solid  wall — the  termi  fluid 
being  understood  to  include  either  a  liquid  or  a  gas.  The 
steps  in  this  transfer  are  five-fold,  namely  :  (  I  )  Conduc- 
tion of  the  heat  to  the  particles  of  the  hot  fluid  in  con- 
tact with  the  wall,  ( 2 )  transfer  of  heat  from  those  par- 
ticles to  the  substance  of  the  wall,  (3)  conduction 
through  the  substance  of  the  wall,  (4)  transfer  fromi  the 
substance  of  the  wall  to  the  particles  of  the  cold  fluid 
in  contact  with  the  wall,  and  (  5  )  conduction  of  the  heat 
from  those  particles  to  the  general  body  of  the  cold  sub- 
stance. This  transfer  can  be  well  illustrated  graphically. 
Fig.  3- 

Let  O  X  be  a  line  passing  through  the  wall  in  the  direc- 
tion in  which  the  heat  is  pa,ssing.  Let  ordinates  at  dif- 
ferent points  represent  the  temperature  existing  at  those 
points.  A  A'  represents  T,  the  temiperature  of  the  hot 
fluid.  To  cause  a  flow  of  heat  to  the  particles  next  the 
wall  a  slight  drop  in  temperature  will  be  necessary,  rep- 
resented by  A'B',  so  that  B  B'  represents  the  temperature 
T'  of  the  particles  next  the  wall.  To  effect  a  transfer  of 
heat  from  the  fluid  to  the  solid  a  difference  in  temjpera- 
ture  is  necessary,  represented  by  B'C,  so  that  the  tem- 
perature of  the  wall  next  the  hot  fluid  is  represented  by 
B  C.  To  maintain  a  flow  of  heat  through  the  solid  there 
will  be  a  gradual  fall  of  temperature  from  point  to  point, 
uniform  if  the  substance  is  homogeneous,  such  as  CD'. 


Watetr    Pi  re: 
Fig.  8. 

To  effect  the  transfer  from  the  solid  to  the  cold  fluid  an- 
other difference  of  temperature  D'K'  will  exist,  so  that 
the  particles  of  fluid  in  contact  with  the  solid  will  have 
a  temperature  t'  represented  by  KIC.  The  remaining  fall 
I'"/I'"'  will  cause  the  conduction  of  the  heat  through-  the 
cold  fluid  to  the  main  body,  which  is  at  a  temiperaturc 
t  represented  by  FF'. 

The  above  is  the  genera!  form-  of  diagram  for  any  case. 
The  particular  form  dei)ends  on  the  substances  forming  the 
hot  and  cold  fluids  and  the  solid  wall. 
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Some  typical  diagrams  are  shown,  arid  the  distinctive 
features  will  be  briefly  alluded  to. 

Certain  general  conclusions  can  be  stated  which  these 
diagrams  serve  to  illustrate.  In  each  case  it  will  be  no- 
ticed that  no  account  has  been  taken  of  any  variation  in 
temperature  in  either  fluid,   which  assumption  is  fairly 


SATURN 
S  T  £i 


1017  s    B.T.  U. 


O  U  T  3  I  o  £Z 


Steiam  ripe: 

UfslCOVEZR-ElD. 

Fig.  9. 

justifiable  in  case  there  is  considerable  circulation  in  the 
fluids.  In  case  there  is  not  circulation,  the  calculated  re- 
sults may  be  affected  to  a  large  degree.  This  condition 
might,  in  fact,  sometimes  be  introduced  with  food  results 
in  increasing  the  effect  of  insulation. 

Where  a  hot  fluid  is  in  contact  with  a  solid  s;irface  it 
is  found  that  the  transfer  of  heat  is  enormously  greater 
for  similar  conditions  of  temperature  when  the  fluid  is  a 
liqiiirl  than  when  it  is  a  gas. 

The  rate  of  transfer  is  found  to  vary  as  the  difference 
in  temperature  for  ordinary  ranges  of  temperature. 

For  solids  in  contact  with  a  liquid,  the  solid  will  come 
almost  to  the  same  temperature  as  the  liquid  for  a 
moderate  i\o\v  of  heat.  When  a  gas  is  in  contact,  on  the 
other  hand,  the  difference  in  surface  temperatures  will  be 
considerable. 

When  the  .solid  is  a  metal  with  high  conductivity  the 
gradient  to  cause  a  flow  of  heat  is  very  small  and  neglig- 
ible in  comparison  with  the  other  drops.  From  this  it 
follows  that  within  ordinary  limits  the  thickness  and 
conductivity  of  the  metal  are  of  secondary  importance. 

When  the  solid  has  a  low  conductivity,  as  in  tlie  case 
of  brickwork  or  insulated  covering  of  some  sort,  the  drop 
through  the  solid  becomes  an  important  part  of  the  whole 
temiperature  differeoice,  and  then  the  thickness  and  the 
conductivity  become  important  factors  in  determining  the 
heat  transmitted  under  given  terminal  differences  of  tem- 
perature. 

This  is  illustrated  in  the  two  diagrams  of  a  furnace 
wall.  Figures  4  and  5.  In  Fig.  5  the  effect  of  thickening 
the  wall  is  shown.  The  heat  passing  is  proportional  to 
the  temperature  drop  between  the  outside  surface  of  the 
wall  and  the  air.  This  leads  to  the  observation  that  in 
a  general  way  the  temperature  of  the  surface  exposed  to 
the  air  indicates  the  perfectness  of  the  insulation  :  the 
lower  the  temiperature  the  less  heat  is  passing  out  through 
that  surface. 

In  the  case  of  a  steel  flue  uncovered.  Fig.  6,  the  drop 
in  temperature  through  the  metal  is  negligible.  Where 
the  steel  is  covered  with  insulating  material,  as  in  Fig. 
7,  the  drop  through  that  material  becomes  an  important 
part  of  the  whole  difference,  and  tlie  heat  transfer  is  in 
consequence  much  reduced. 

Turning  now  to  a  case  where  tlie  fluid  in  one  case  is 
water,  as  in  Fig.  8,  the  diagram  becomes  of  a  different 
form'.  The  drop  from  the  water  to  the  metal  and  that 
through  the  metal  both  become  comparatively  negligible, 
and  the  result  is  that  practically  tlie  whole  temperature 
difference  acts,  to  transfer  the  heat  from'  tlie  metal  to  the 
outside  air.  The  transfer  of  heat  in  this  case  is  much 
more  rapid,  nearly  double  what  it  would  be  if  both 
fluids  were  gases  at  similar  temperatures. 

A  .wmewhat  similar  case  is  that  of  saturated  steam, 
illu.stratcd  in  Figures  9  and  10.  Altliougli  steam  is  of  a 
gaseous  nature,  its  tendency  to  condense  wlicn  in'  the 
saturated  condition  seems  to  render  the  transfer  of  heat 
to  a  .solid  more  akin  to  that  found  in  the  ca.se  of  a  liquid 
pure  and  simple. 


A  different  condition  is  observed  where  the  steam  is 
superheated,  as  in  Fig.  11.  Here  the  heat  transfer  is  thai 
from  a  gas  to  another  gas  through  an  mtervening  wall, 
and  may  be  expected  to  be  only  about  half  as  rapid  as  in 
the  case  of  saturated  steam  at  the  same  temperature. 
This  point  is  worth  keeping  in  view  when  considering  the 
advisability  of  using  superheated  steam. 

Fig.  12  illustrates  the  condition  in  a  condenser  or  feed 
water  heater.  Here  the  fluids  on  both  sides  of  the  wall 
are  equivalent  to  water,  and  the  surface  differences  on 
the  two  sides  will  be  about  equal.  The  total  transfer  will 
be  very  rapid,  as  a  small  temperature  difference  will  re- 
sult in  a  rapid  passage  of  heat.  The  drop  in  the  mietal 
will  also  become  comparatively  important,  and  on  this 
account  the  brass  tubes  usually  employed  for  other  reasons 
will  also  have  the  effect,  owing  to  their  high  condnctivilv, 
of  increasing  the  total  transfer  of  heat. 

It  may  be  pointed  out  that  one  of  the  best  means  of 
heat  insulation  is  the  employment  of  a  dead  air  space, 
such  as  is  frequently  done  in  lagging  cvlinders  of  engines. 
The  reason  for  this  is  clearly  shown  in  Fig.  13.  Here  the 
total  temperature  difference  is  divided  into  four  parts  on 
account  of  the  four  separate  transfers  between  gas  and 
metal.  Further,  there  is  a  greater  or  less  drop  due  to 
slow  conduction  through  the  intervening  dead  air.  This 
would  be  very  large  if  the  air  remained  perfectly  dead, 
but  as  it  is  practically  imjxjssible  to  prevent  circulation 
in  the  dead  air  space,  much  heat  is  conveyed  bv  convec- 
tion, thus  reducing  the  drop  of  temperature  which  would 
otherwise  exist. 

Turning  first  to  the  question  of  radiation  and  conduc- 
tion from  the  boiler  setting.  It  is  probable  that  the 
total  heat  lost  in  this  \K-ay  from  a  well-built  ssetting  in 
good  condition  is  from  3  to  5  per  cent,  of  the  total  heat 
of  coal  burnt.  It  is  suggested  that  these  losses  might  be 
diminished  by  half,  by  the  expedient  of  encasing  the 
whole  setting  in  a  covering  of  light  steel  plate,  leaving 
an  air  space  at  the  sides  and  on  top. 

FLUE  COVERINGS 

The  question  of  lagging  sheet  steel  flues  w  ill  licar  atten- 
tion. Of  course  this  would  be  only  desirable  where  the 
heat  of  the  gases  is  directed  to  an  economizer  or  similw 
device.  Even  then  the  whole  of  the  heat  retained  in  the 
gases  is  not  ultimately  returned  to  the  system,  but  only 
a  portion,  which  may  fairly  be  written  down  as  .5. 

Considering  a  flue  temperature  of  550  degrees,  the  heat 
lost  by  a  square  foot  of  unlagged  flue  surface  will  be 
about  450  B.T.U.  per  hour. 

Taking  as  an  example  a  covering  of  about  1  inch  thick- 
ness of  mica,   the  following  table  has  been  constructed 
The  figures    are    based  on  a  unit  of  one  square  fool  of 
surface  :  — 


Material. 

Cost. 

B.T.U. 
rptainpd 
per  hour. 

B.T.U.  ultimately  SU 

saved  per  hour.   

S  6000 

% 

8U 
2500 

% 

Mica 
i"  thick 

15c. 
to  1  Sc. 

360 

180 

$.09 

50 

I  30 

r  AT  G.  D 


'I 


.ii 


SXEZAM  PIREI 


Fig.  10. 


Other  coverings  that  would  s«ggt>sl  Ibemschxs  would 
work  out  .soincwliat  siniilarlv  as  regards  first  ctvsl  and 
results  attained.  Tlie  general  figures  given  aKive  cf»nld 
be  gone  into  more  clo.scly  in  detail  for  different  substances 
if  desired  for  comparative  purposes. 
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PIPE  COVKRLNGS. 

Another  jxsint  where  losses  from  radiation  lake  place  is 
from  steam  and  hot  water  pipes.  These  losses  are  mnich 
more  important  than  those  from  flues,  as  the  transfer  of 
heat  is  so  much  more  rapid. 

Various  tests  have  been  made  to  ascertain  the  relative 
insulating  efficiency  of  different  substances.      The  result 


I     >v  ~r  i  D 


ST  E1AN1 


60s    B.T".  U. 


De-oucezo 

I  Ma.nfxa.ttAn-  Ry  Tests  /90l. 


STETAM  pipe: 
Fig.  II. 

may  be  summarized  somewhat  as  follows  :  All  the  sub- 
stances used  for  insulating  covering  have  a  low  heat  con- 
ductivity, and  the  differences  between  them  are  of  sec- 
ondary order.  Some  very  complete  tests  were  made  by 
Mr.  G.  H.  Barrus  at  the  Manhattan  Railway  plant  in 
1 901,  and  reported  to  the  American  Society  of  Mecha«nical 
Engineers  at  the  May,  1902,  meeting.  The  difference  be- 
tween the  best  and  the  worst  insulator  tested  amounted 
to  less  than  5  per  cent,  of  the  heat  which  would  be  radi- 
ated from  a  bare  pipe.  It  was  figured  that  an  annual 
loss  of  Si. 61  per  scjuare  foot  per  year  for  bare  pipe  would 
be  reduced  to  30  cents  by  the  worst  covering,  and  22 
cents  by  the  best.  From  data  given  in  that  report  the 
following  table  is  compiled,  showing  the  return  on  in- 
vestment for  the  different  styles  of  insulation,  both  for 
a  ten-hour  and  a  twenty-four-hour  day,  per  year  of  300 
working  days.  Coal  is  taken  a«s  worth  $3.00  per  ton.  It 
may  be  remarked  that  in  each  of  the  three  series  tabulated 
it  is  the  cheapest  covering  which  shows  the  largest  per- 
centage return  :  — 

RETURNS  ON  INVESTMENT  IN  PIPE  COVERING. 
On  basis  of  one  square  foot  of  surface. 


Style  of  Covering. 

(2"  pipe  :  80  lbs.  press.) 

Asbestocel  

New  York  Air  cell  

Carey's  Moulded  

Asbesto  sponge  moulded. 
Cast's  Air  cell  

(2"  pipe  :  150  lbs.  press.) 
Asbestos  sponge  hair  felt, 

3  ply  

Asbestos  sponge  hair  felt, 

2  ply  •••••• 

Asbestos  sponge  felt, 
59  laminations  

A.sbestos  sponge  felt, 
48  laminations  

Magnesia  

Asbestos,  Navy  brand  . 

(10"  pipe  :  150  lbs.  press.) 
Asbestos  sponge  felt, 

76  laminations  .... 
Asbestos  sponge  felt, 

66  laminations  .... 

Magnesia   

Asbestos,  Navy  brand  . 
Watson's  Imperial  : 

i"  thick  


First 
Cost. 


.22 
.26 
.20 
.20 
•30 


.38 
•32 

•37 

•37 
.40 
•35 


.28 

.21 
.25 
.24 

.145 


Annual  Saving 
10  hour  day. 


612 
606 
601 
599 
595 


871 

863 

863 

850 
850 
828 


882 

874 
860 
850 

838 


•30 

•jO 

.  ■  o 

•30 
•30 


.435 
.432 
•432 


% 
136 

"5 
150 
150 
130 


Annual  Saving, 
24  hour  day. 


$ 

•72 
.72 
•72 
.72 
.72 


114 

135 
117 


.425  "5 
.425  106 
.414  118 


•441  I  157 

•  437  I  208 

.430  !  172 

.425  i  177 


.419 


289 


1 .04 

1 .04 

1 .04 

1 .02 
1 .02 
•99 


1 .06 

1.05 
1.03 
1 .02 

1 .01 


% 

327 

277 

360 

360 

313 


274 

324 

281 

276 
255 
283 


379 

500 
412 
425 

696 


A  very  evident  los.s  of  heat  exists  in  the  flue  gases.  It 
is  possible  to  gather  up  this  heat  and  return  it  to  the 


system,  and  the  only  question  is  to  what  extent  it  is 
economical  to  carry  this  process. 

FUEIv  ECONOMIZERS. 

Of  the  means  employed  to  utilize  the  heat  of  the  flue 
gases,  the  most  widely  used  is  the  Economizer,  so  named 
l)y  its  original  inventor,  Mr.  Edward  Green,  when  it 
came  into  general  use  in  connection  with  steam  plants 
about  1850.  In  this  apparatus  the  heat  is  transferred 
from  the  hot  gases  through  cast  iron  pipes  to  relatively 
cold  feed  water.  In  a  sense  the  economizer  is  an  exten- 
sion of  the  boiler  heating  surface.  It  may  be  asked  if  the 
same  purpose  would  not  be  achieved,  and  more  simply, 
by  extending  the  boiler  heating  surface  proper,  that  is,  by 
allowing  more  surface  per  unit  of  evaporation.  This 
would  not  be  the  case  for  two  reasons  :  firstly,  the  mean 
water  temperature  in  a  boiler  is  approximately  the  tem- 
perature of  evaporation  of  steam,  while  in  a  separate 
economizer  the  mean  temperature  may  be  much  lower, 
which  causes  a  more  rapid  transfer  of  heat  from  gases  at 
a  given  temperature  ;  secondly,  the  economizer  heating 
surface  is  arranged  to  be  automatically  cleaned  of  the 
soot  which  tends  to  collect  on  it,  which  deposit  would 
quickly  result  in  diminishing  the  rapidity  of  heat  transfer 
by  30  to  50  per  cent.  :  further,  the  cost  of  economizer 
heating  surface  is,  if  anything,  rather  less  than  that  of 
boiler  heating  surface,  both  being  reduced  to  the  same 
basis  of  unit  heating  surface. 

The  diagram  for  heat  transfer  through  the  tubes  of  an 
economizer  is  a  particular  case  of  the  general  diagram 
for  heat  transference  already  illustrated.  The  main  drop 
of  temperature  is  from  the  hot  gases  to  the  metal,  the 
drop  from  metal  to  water  being  negligible.  It  is  found 
that  the  unit  of  heat  transference  is  about  2.25  B.T.U. 
per  square  foot  per  hour  per  degree  difference  of  tempera- 
ture between  gases  and  water. 

Using  this  value,  with  gases  at  temperature  T  and 
water  at  temperature  t,  the  heat  passed  would  be 
2.25  (T-t).  .With  water  at  steam  temperature  ts,  as  in 
a  boiler,  and  with  the  absorbing  power  of  the  surface  re- 
duced 1-3  by  the  deposit  of  soot  upon  it,  the  heat  passed 
would  be  only  1.50  (T-t<). 

The  difference  between  these  two  absorptions  is 
7-T+i.5ots — 2.25t.  This  function  increases  with  the  in- 
crease of  T,  and  hence  for  any  flue  temperature  greater 
absorption  is  obtained  by  employing  heating  surface  in 
the  shape  of  an  economizer.  The  limit  is  set,  however, 
by  the  fact  that  there  is  only  a  limited  range  through 
which  the  water  can  be  heated  before  it  tends  to  become 
steam.  Under  average  conditions  the  range  of  cooling  of 
the  gases  in  a«n  economizer  is  about  double  the  range  of 
heating  of  the  water,  so  that  this  puts  a  limit  on  the 
temii^erature  at  which  the  gases  should  be  put  into  the 
economizer. 

There  is  a  lower  limit  of  temperature  below  which  it  is 
not  economical  to  attempt  to  cool  the  gases,  which  may 
be  determined  as  follows  :  — 


Transmission 

IS  000  B.T.U. 


COM  D  E:n|  SE.R 


Of*     F-  EE  O 


Fig.  12. 

The  rate  of  absorption  is  as  al)Ove  stated. 

2.25   (T-t)  U.T.U.  i)er  hour  per  sq.  ft. 
For  II  hours  per  day  and  1)  days  per  year  the  rate  of 
alisiirption  is 

2.25  (T-t)  II  13  B.T.U.  per  year. 
This  iieat  j)ut  into  water  or  steam  would  be  equivalent 
to  the  effect  of  burning 
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2.25  (T-t)  H  D 


9000 


lbs.  of  coal. 


With  coal  at  ^3.00  per  ton,  this  is  equivalent  to  an  an- 
nual saving  of 

2.25  (T-t)  H  U 

  doUacs. 

6,000,000 


DIAGRAM   or  HEAT    XR  AIMSM  I SSIO  N  . 


Fig.  13- 

The  first  cost  of  one  square  foot  of  economizer  heating 
surface  will  be  in  the  older  parts  of  Canada  about  $1.25 
per  sq.  foot  complete.  Assuming  that  to  justify  its  in- 
stallation, this  miust 'shovir  a  gross  return  of  20  per  cent, 
the  above  expression 
2.25   (T-t)   H  D 

must  be  equal  to  or  greater  than  §  .25 


6,000,000 


1,500,000  666,666 


.-.T-t  2.25  HD 

For  a  10-hour  day  and  300  days  per  year  this  becomes 
T-t  =  222  degrees. 

For  a  24-hour  day  and  300  days  per  year  tliis  becomes 
T-t  =  93  degrees. 

Proceeding  on  these  lines  a  table  can  be  constructed 
showing  the  economical  limit  of  temperature  of  gases  in 
the  economizer  and  in  the  boiler  for  different  entering 
temiperatures  of  the  feed  water. 

TABLE. 
Steam  at  100  lbs.  pressure. 
Coal  assumed  worth  S3. 00  per  ton. 

For  plant  running  10  hours  per  day  300  days  per  year. 


Temp. 

Eccinomical 

Ec(>m»mi('al 

Range  of  Temp. 

Range  of  Temp 

limit  of 

limit  of 

of 

to  heat  feed 

of  cooling  of 

Temp,  of 

Temp,  of 

Peed. 

to  310°. 

Gases. 

Gases  in 

Ga.«es  in 

Economiser. 

Boiler. 

80 

230 

460 

302 

120 

190 

380 

342 

722 

160 

150 

300 

382 

682 

200 

110 

220 

422 

642 

For  plant  running  24  hours  per  day  300  days 

per  year. 

80 

230 

460 

173 

633 

120 

190 

380 

213 

593 

160 

150 

300 

253 

553 

200 

110 

220 

293 

513 

The  question  is  sometimes  asked  :  what  is  the  proper 
size  of  economizer  for  a  set  of  boilers  of  given  capacity? 
There  is  no  single  definite  ansiwer  to  such  a  question,  as 
the  answer  depends  on  a  number  of  factors.  The  question 
is,  however,  capable  of  investigation  for  any  individual 
case  in  which  the  factors  are  known.  The  course  of  such 
investigation  will  be  briefly  indicated. 

Avoiding  refinements,  a  general  formula  which  will  give 
fairly  approximately  the  range  of  heating  of  the  water 
in  an  economizer  under  average  conditions  is  as  follows  : 

2.25  (Ti  -  ti  ) 

X  =   

W 

—     +  3-4 
N 

ti  is  the  initial  temperature  of  the  water  (Fahr.) 
X  is  the  rise  in  temperature  of  the  water  (Fahr.). 


Ti  is  the  temperature  (Fahr.j  of  the  gases  coming 
from  the  boiler  to  the  economizer. 

W  is  the  amount  of  water  passed  through  the  econo- 
mizer in  pounds  per  hour. 

N  is  the  number  of  square  feet  of  heating  surface  in 
the  economizer. 

From  the  above  formula  it  is  possible  to  derive  an- 
other showing  the  size  of  economizer  commercially  econ- 
omical in  a  given  case. 

The  heat  units  saved  per  hour  may  be  expressed 
2.25  W  (Ti-ti) 


W 

—  3-4 
N 

This  saving  has  an  annual  value  of 
WU  HD  (Ti-ti) 


8,000,000^^    -r  3-4^ 

the  symbols  U,  H  and  D  having  the  same  significance  as 
before. 

The  initial  cost  of  the  economizer  being  taken  as  $1.25 
per  square  foot,  or  1.25  N  dollars  in  all,  the  gross  saving 
in  order  to  equal  20  per  cent,  of  this  must  have  a  value 
of  at  least  .25  N. 

W  U  H  D  (Ti  -  ti  ) 

Whence    =  .25X. 

8,000,000  Ij;^    +  3-4| 

UHD  (Ti  —  ti)  -  2,000,000 

Or  N  =  W   . 

6,800.000 

As  an  instaaice,  consider  a  plant  of  looo  boiler  h.  p. 
capacity  (  A  S  M  E  rating )  equivalent  to  an  hourly  evap- 
oration of  30,000  lbs. 

Suppose  the  plant  is  in  operation  10  hours  per  day  for 
300  davs  in  the  vcar,  coal  being  worth  J3.00  per  ton. 

H  =  10 
D  =  300 


•5^:1 


0,01 


O  I  O 


MCA£T  111 


life 


Ste.\m  Connections,  Hot  Watkr  Returns  .\nd  Heaters 
Fig.  14. 

Suppose  the  initial  tcmiicrature  of  the  gases  is  found  lo 
be  500  degrees,  and  the  water  is  lieatcd  before  coming  to 
the  economizer  to  a  temperature  of  150  degrees, 
T)  -  ti  =  3SO. 

3x10x300x350  —  2,000,000 
Then  N  =  ^0,000  x   


■a  5074  square  feet. 


6.800,000 


July,  1906 


THE  CANADIAN  ELECTRICAL  NEWS 


197 


This  is  a  ratio  of  about  I  square  foot  of  economizer  to 
6  lbs.  of  water  evaporated  per  hour,  which  is  about  the 
ratio  usually  adopted  in  Canadian  practice. 

This  expression  becomes  a  little  more  complicated  where, 
as  frequently  happens,  the  rate  of  evaporation  in  a  plant 
varies  considerably  at  different  periods  of  the  day.  The 
procedure  then  would  be  to  divide  the  day  into  periods 
during  which  the  evaporation  could  be  taken  as  constant 
and  arrive  at  the  value  of  each  expression  separately  ; 
finally  making  a  summation  of  all  such  expressions. 

W  U  H  D  (Ti  -ti  ) 
W 


/  W  \ 
8,000,000^^1;^  +  3.4] 


Where  boilers  are  banked  when  not  needed,  and  the  re- 
maioiing  boilers  run  at  full  capacity,  the  temperature  of 
the  gases  Ti  will  remain  approximately  constant.  In  any 
instance  where  this  is  the  case,  the  total  .summation  may 
be  arrived  at  by  making  H  the  equivalent  number  of 
hours  per  day  during  which  the  plant  would  need  to  run 
at  full  capacity  to  give  the  same  total  output  of  power. 

Consider  as  a  typical  case  an  electric  light  or  power 
plant  of  a  maximum  capacity  of  1,000  Boiler  H.  P.  Sup- 
pose this  maximumi  H.  P.  is  only  called  for  during  3  hours 
per  day,  and  that  during  12  hours  of  the  day  the  load 
is  only  25  per  cent  of  the  maximum  ;  the  plant  being 
shut  down  during  the  remaining  9  hours. 

The  twelve  hours  at  1-4  load  would  be  ecjuivalent  to  3 
hours  at  full  load,  which,  with  the  3  hours  actually  at 
full  load,  would  make  an  equivalent  of  6  hours  run  per 
day  at  full  load.  Such  a  plant  would  probably  be  in  op- 
eration 365  days  in  the  year. 

Assuming  the  sswne  values  of  U,  Ti  and  ti  as  in  the 
preceding  examiplc,  the  heating  surface  of  the  economizer 
would  be 

3  X  6  X  365  X  350  —  2,000,000 

N  =  30,000  X   

6,800,000 

=  1,321  square  feet. 

This,  it  will  be  noticed,  is  only  about  25  per  cent,  of 
that  found  desirable  in  the  previous  case. 

Speaking  generally,  it  will  be  found  that  an  economiical 
allowance  of  heating  surface  will  be  about  one  square 
foot  to  every  six  pounds  of  water  evaporated  per  hour, 
reckoned  on  the  average  evaporation  throughout  the  day. 

The  maximum  capacity  of  an  economizer  is  in  practice 
limited  by  the  consideration  that  it  has  to  afford  suffi- 
cient flue  area  to  pass  the  amount  of  flue  gases  evolved 
during  the  period  of  maximum  evaporation.  With  econo- 
mizers of  standard  construction  this  limit  is  reached  at 
an  evaporation  of  from  36,000  to  50,000  lbs.  per  hour, 
under  natural  draft  conditions.  In  a  plaait  not  exceeding 
this  capacity,  a  single  economizer  can  be  installed  which 
will  catch  all  the  heat  available  under  any  conditions  of 
load. 

With  larger  plants  either  one  of  two  courses  can  be 
taken.  If  not  too  large  the  plant  can  be  equipped  with  a 
single  economizer,  into  which  all  the  boilers  will  dis- 
charge their  flue  gases,  and  which  at  average  load  will 
afford  ample  flue  area.  Then  at  maximum  load  the  flue 
area  can  be  increased,  at  some  sacrifice  of  efficiency,  by 
opening  a  by-pass  damper  as  much  as  may  be  necessary. 

The  alternative  is  to  provide  the  economizer  heating 
surface  in  units  corresponding  to  certain  sections  of  the 
boiler  equipment.  This  arrangement  has  the  disadvantage 
that  when  any  section  of  boilers  is  banked  down  the 
corresponding  economizer  is  idle.  This  difficulty  would 
best  be  met  by  notniinating  a  certain  section  of  the  boiler 
plant  as  that  to  carry  the  constant  load,  and  equipping 
that  section  with  economizers  and  any  other  economizing 
apparatus  considered  desirable.  This  section  would  na- 
turally be  chosen  in  the  most  convenient  location  as  re- 
gards coal  and  ash  handling  and  .so  forth.  The  other 
sections  of  the  plant  which  would  only  be  called  upon 
for  occa.sional  service  need  not  be  burdened  with  fixed 
charges  in  the  way  of  subsidiary  apparatus  unless  it 
could  be  shown  that  the  increased  economy  of  operation 
would  more  than  off.set  those  fixed  charges. 

Such  an  arrangement  would  be  desirable  from  another 
point  of  view.  The  part  of  the  plant  in  constant  service 
would  be  naturally  .subject  to  more  rapid  deterioration 
than  that  in  only  occasional  use.  When  the  constant 
service  plant  became  unfit  for  further  service  the  other 
sections  would  be  still  in  a  fairly  good  state  of  preserva- 
tion. The  problem  of  replacement  would  thus  be  rendered 
simpler  than  where  the  whole  plant  would  be  in  a  half 
worn  out  state. 

With  the  exercise  of  forethought  in  design,  the  sections 
for  occasional  service  might  be  arranged  so  that  they 
could  at  any  time  be  provided  with  tlie  additional  appar- 
atus, if  the  demands  for  power  should  necessitate  a  larger 
proportion  of  the  plant  being  called  into  constant  service. 


AIR  HEATER. 

Another  method  of  taking  up  and  utilizing  the  heat  in 
the  flue  gases  is  by  means  of  an  air  heater  which  heats 
the  air  going  to  the  furnace  for  combustion  ;  or  it  may 
be  that  the  air  when  heated  is  used  for  other  purposes. 

These  heaters  have  been  u.sed  with  considerable  success. 
As  compared  with  an  economizer  they  have  the  disad- 
vantage that  the  transfer  of  heat  from  gas  to  gas  through 
metal  is  only  about  half  as  rapid  as  from'  gas  to  water, 
for  equal  differences  of  temperature.  On  the  other  hand, 
the  temperature  difference  may  easily  be  greater,  as  the 
feed  water  is  usually  heated  by  other  means  to  a  point 
considerably  above  atmospheric  temperature.  Again,  as 
most  of  the  air  heaters  in  use  are  constructed,  there  is 
no  provision  for  automatically  cleaning  the  surface  ex- 
posed to  the  hot  gases,  and  the  collection  of  soot  is 
bound  to  deteriorate  the  transmitting  power  of  the  sur- 
face. On  the  other  hand,  it  appears  to  be  the  case  that 
the  use  of  hotter  air  for  combustion  in  a  furnace  leads  to 
more  perfect  combustion,  and  in  this  way  the  beneficial 
result  is  greater  than  that  due  alone  to  the  amount  of 
heat  returned  to  the  system.  It  is  worth  while  to  note 
the  theoretical  saving  in  fuel  due  to  preheating  the  air 
for  combustion.    This     is    shown  in  the  following  table. 


Fig-  15- 

which  shows  the  number  of  degrees  the  air  mjust  be  heated 
to  correspond  to  a  i  per  cent,  saving  for  different  quan- 
tities of  air  per  lb.  of  coal  burnt,  the  coal  being  assumed 
of  a  calorific  value  of  13,000  B.T.U.  per  pound. 
Lbs.  of  air         18      20      22      25      28      30      35  40 

Degrees  rise 

of  temp  30.5   27.5      25      22    19.5    18.5    15.7  13-7 

FEED  HEATERS. 

This  term  is  generally  used  to  designate  those  heaters 
which  take  the  heat  of  steami,  usually  exhaust  steam, 
and  apply  it  to  the  feed  water.  Feed  heaters  are  of  two 
classes,  known  as  the  open  and  closed  types,  which  are 
analogous  to  jet  and  surface  condensers.  In  the  open  type 
heater  the  steam  pa.sses  into  and  is  condensed  in  the 
water  to  be  heated.  This  is  the  simplest  type  of  heater. 
Practically  all  that  it  consists  of  is  the  outside  shell,  as 
the  water  itself  formis  the  cooling  surface.  The  main 
objection  to  the  type  is  that  the  oil  from  the  condensed 
steam  gets  into  the  feed  water.  In  some  types  of  open 
heaters  quite  elaborate  filtering  arrangements  are  ])rovided 
to  overcojne  this  difficulty.  The  closed  type  of  heater  is 
free  from  this  objection,  as  the  condensed  steam  is  kept 
entirely  separate  from  the  feed  water  and  is  run  away 
to  waste.  The  transfer  of  heat  from  saturated  steatru  to 
water  is  very  rapid,  so  only  a  small  amount  of  heating 
surface  is  necessary,  but  it  should  be  of  brass,  like  con- 
denser tubes.  A  most  important  point  structurally  is 
that  there  should  be  frcedomi  of  expansion  of  the  different 
parts  ;  otherwise  .strains  are  set  up  which  tend  to  loosen 
the  joints  and  start  leaks. 

It  is  the  practice  .sometimes  to  ])Iace  what  is  known  as 
a  primary  heater  on  the  exhaust  line  of  a  main  engine  011 
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the  cylinder  side  of  the  condenser.  A  heater  so  placed 
must  be  a  closed  heater,  and  virtually  forms  the  first 
section  of  the  condenser,  from  which  the  cooling  water, 
instead  of  being  run  to  waste,  is  used  for  feed  purposes. 
Many  engineers  regard  the  risk  of  leakage  as  sufficient  of 
a  drawback  to  condemn  this  arrangement.  Any  leakage  is 
difficult  to  detect  and  inconvenient  to  miake  good. 

An  arrangement  which  is  sometimes  adopted  is  to  place 
the  heater  on  a  branch  from  the  main  exhaust  line.  Then 
all  the  steam  does  not  pass  by  the  cooling  surface,  but 
the  steam  space  in  the  heater  is  kept  filled  with  steam 
by  what  is  drawn  in  to  take  the  place  of  that  condensed. 
The  action  of  the  surface  is  probably  not  quite  as  effective 
as  in  the  former  case,  but  this  can  be  easily  made  up  if 
necessary  by  the  provision  of  a  little  more  surface.  The 
condensation  can  be  taken  care  of  by  draining  back  to 
the  main  exhaust  line  through  a  Simall  pipe.  Arranged  in 
this  way  the  heater  gets  all  the  steam  it  needs  for  heat- 
ing the  water  passed  through  it,  and  at  the  same  time 
it  can  be  very  readily  isolated  from  the  main  exhaust 
without  interfering  at  all  with  the  latter. 

The  above  refers  to  a  heater  in  connection  with  a  con- 
densing engine.  The  water  can  be  heated  by  this  means 
to  a  temperature  a  few  degrees  below  the  temperature 
corresponding  to  the  exhaust  presK-jure. 

With  a  non-condensing  engine  the  same  arrangement  can 
be  applied  and  the  water  heated  nearly  to  212  degrees. 
In  this  case  an  open  heater  can  be  used,  if  desired,  either 
on  a  branch  from  the  main  exhaust,  or  with  an  exhaust 
head  to  carry  off  the  excess  steam  that  is  not  condensed 
in  heating  the  water. 

With  a  condensing  plant,  a  further  heating  of  the  feed 
is  usually  achieved  by  means  of  what  is  known  as  a 
secondary  heater.  This  is  a  heater  which  takes  exhaust 
steam  from  the  various  auxiliary  engines  of  the  main 
plant  or  such  of  them  as  are  run  non-condensing. 

This  leads  up  to  the  question  of  the  best  way  to  ar- 
range auxiliary  engines  ;  whether  they  should  be  highly- 
economical  condensing  engines,  or  whether,  on  the  other 
hand,  economy  of  steam  is  no  object,  provided  the  heat 
of  the  exhaust  is  returned  to  the  system. 

Probably  the  best  way  to  get  a  light  on  this  problem 
is  to  analyze  a  concrete  case.  In  connection  with  a  large 
plant  using,  say,  30,000  lbs.  of  steam  per  hour,  or  1,000 
Boiler  H.P.,  A.S.M.E.  rating,  capable  of  developing  2,000 
Engine  H.P.,  consider  a  small  auxiliary  whose  actual 
output  is  one  H.P.  The  main  engine  generates  its  power 
with  an  expenditure  of  15  lbs.  of  steam  per  H.P.  per 
hour.  If  it  is  an  electric  generating  plant,  the  method  of 
obtaining  the  i  H.P.  required  with  least  expenditure  of 
steam  will  be  to  use  a  small  motor  taking  current  from 
the  main  generator.  Assuming  a  combined  efficiency  from 
main  engine  to  small  motor  of  75  per  cent.,  the  actual 
steam'  consumption  for  the  I  H.P.  will  be  20  lbs.  per 
hour.  If  the  feed  is  taken  at  a  hot  well  temperature  ol 
100  degrees,  and  the  steam  pressure  is  150  lbs.  per  square 
inch,  the  actual  expenditure  of  heat  in  heat  units  would  be 
20  X  1125  =  22,500  B.T.U. 

Now,  as  an  alternative,  consider  the  i  H.P.  to  be  de- 
veloped by  means  of  a  separate  non-condensing  engine 
with  an  expenditure  of,  say,  40  lbs.  of  steam  per  hour, 
the  exhaust,  however,  being  utilized  in  a  heater.  The 
heat  units  supplied  to  the  steam  used  are  in  this  case 
40x1125  =45,000  B.T.U.  But  of  this  heat,  after  2545 
B.T.U.  have  been  transformed  into  mechanical  work,  the 
balance  or  42,455  B.T.U.  is  returned  to  the  system.  There 
would  be  a  small  deduction  for  the  amount  of  heat  lost 
by  radiation  and  leakage  in  the  small  engine  and  connec- 
tions, probably  making  the  net  expenditure  of  heat  up  to 
3,200  B.T.U.  Although  the  consumption  of  steam  is  great- 
er than  with  the  electric  motor  auxiliary,  the  net  cost 
of  operation  is  seen  to  be  very  much  less,  in  heat  supplied 
from  the  iiltimate  source  of  heat,  the  furnace. 

Instead  of  the  auxiliary  engine  using  40  lbs.  of  steam, 
a  very  wasteful  engine  using,  say,  150  lbs.  per  hour,  may 
be  used.  In  this  case  the  same  amount  of  heat  would  be 
transformed  into  work,  the  balance  being  rejected  in  the 
form  of  heat,  and  retumied  to  the  system,  witli  the  ex- 
ception of  that  lost  by  radiation  and  leakage,  which 
would  probably  be  SQmewhat  greater  than  that  lost  in 
the  case  of  the  more  economical  engine. 

These  examples  lead  to  certain  general  conclusions. 
There  is  greater  ultimate  economy  in  operating  a  small 
engine,  provided  the  exhaust  is  returned  to  the  system, 
than  in  obtaining  the  same  amount  of  power  by  means 
of  a  direct  drive  or  its  equivalent  from  a  main  engine 
which  is  run  condensing,  when  no  heat  is  returned  to  the 
systenii.  But  such  au.xiliary  engines  should  be  in  them- 
selves as  economical  as  reasonably  possible.  The  process 
of  using  more  steam  than  is  necessary  for  the  sake  of 
having  more  exhaust  to  heat  with  is  akin  to  heating 
with  live  steam.  Such  a  process  is  neutral  as  regards 
economiy,  and  is  subject  to  inevitable  losses  of  greater  or 
less  magnitude  due  to  radiation  and  similar  effects. 


It  has  been  shown  that  there  is  economy  m  using  the 
exhaust  from  an  economical  non-condensing  engine,  and 
this  statement  is  true  so  long  as  there  is  ieed  water 
below  the  temperature  of  exhaust  of  that  engine,  which 
can  be  heated.  Further  consideration  will  show  th^  this 
principle  is  as  applicable  to  the  main  engine  as  to  the 
auxiliary,  and  that  there  would  be  theoretical  economy 
in  making  the  main  engine  partially  non-condensing,  so 
as  to  afford  sufficient  steam  to  heat  the  feed  up  to  the 
temperature  of  exhaust  steam  at  atmospheric  pressure. 
Proceeding  on  the  same  lines  of  reasoning,  there  is  no 
apparent  reason  why  the  economy  of  this  process  should 
reach  its  limit  at  the  temperature  of  steam  at  atmos- 
pheric pressure,  and  the  general  principle  can  be  estab- 
lished that  there  would  be  theoretical  economv  in  drawmg 
off  a  proportion  of  the  steam  at  every  stage  of  the  ex- 
pansion, sufficient  to  heat  the  feed  water  up  to  the  cor- 
responding temperature.  This  scheme  has  been  carried 
into  effect  in  the  case  of  some  pumping  engines  by  Mr. 
B.  V.  Nordberg,  of  Jlilwaukee.  (Fig.  14.)  Steam  is 
dra-w-n  off  from  each  of  the  receivers  of  a  quadruple  ex- 
pansion engine  sufficient  to  heat  up  the  feed  by  successive 
stages  up  to  the  temperature  of  the  first  receiver.  The 
steam  condensed  at  each  stage  is  trapped  and  the  con- 
densation also  returned  to  the  feed.  The  arrangement  can 
be  shown  to  be  in  accordance  with  true  principles  of 
thermodynamic  economy. 

Careful  tests  of  a  pump  at  Wildwood,  near  Pittsburgh, 
equipped  with  heaters  on  the  Nordberg  svstem,  showed 
that  an  economy  of  about  10  per  cent,  was  achieved  with 
the  heaters  in  operation  as  compared  with  the  results 
shown  by  the  same  engine  without  the  heater  system  in 


Diagram  or  Loss  or  Heat  im  Fi-ug  Gases 
Fig.  16. 

Whether  or  uiiider  wliat  circumstances  the  somewhat 
elaborate ,  scheme  a^dopted  by  Mr.  Nordberg  would  be 
economically  desirable  would  be  too  large  a  question  to 
discuss  here. 

It  is  suggested  that  with  an  ordinary  type  of  compound 
engine,  in  which  the  receiver  pressure  is  usually  a  icvf 
pounds  above  atmospheric  pressure,  em  arrangement  on 
the  lines  of  tliat  shown  diagramiiiatically  (  Fig.  15  )  would 
be  sinrjile,  being  free  from  mechanical  devices  such  as 
traps,  and  would  be  inexpensive  in  cost  of  installation, 
and  ought  on  that  account  to  show  an  acceptable  degree 
of  comimercial  economy.  The  device  consists  broadly  of  a 
connection  led  from  the  receiver  through  a  closed  "heater 
to  the  hot  well.  As  the  pressure  in  receiver  would  he 
somewhat  above  atmospheric,  the  pipe  would  need  to  be 
led  downwards  to  a  point  A,  so  that  the  maximum  pres- 
sure ever  attained  in  the  receiver  would  not  depress  the 
level  of  the  condensed  water  below  A,  the  height  AC 
lieing  n.ade  greater  than  the  water  head  BC  correspond- 
ing to  the  maximum  receiver  pressure.  Thus  a  water 
-seal  would  be  always  maintained  to  check  any  escape 
ol  steam.  In  addition,  the  heater  should  l>e  elevated  alxjve 
the  water  level  of  hot  well  sufficiently  so  that  the  water 
licad  CD  would  l^e  greater  than  the  greatest  fall  of 
pressure  below  atmospheric  in  the  receiver  due  to  varia- 
tion in  the  load  on  the  engine.  This  would  provide  a 
safeguard  against  any  water  being  drawn  over  into  the 
receiver.  The  heater  placed  in  this  way  would  automati- 
cally draw  off  as  mucli  steam  as  is  required  to  heat  the 
water  to  its  own  temperature  :  beyond  that  p<iinl  there 
would  be  no  tendency  to  condense,  and  therefore  no  tend- 
ency to  draw  away  more  steam. 

With  such  a  system  the  auxiliaries  such  as  the  feed 
pumps,  would  be  arranged  to  exhaust  through    the  ssame 
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heater  at  receiver  pressure,  thus  utilizing  their  exhaust 
and  doing  away  with  any  additional  heaters. 

COMBUSTION  OF  FUEL. 

One  of  the  most  imij^ortant  elements  in  the  economical 
operation  of  a  steam  plant  is  that  of  the  combustion  of 
tlic  fuel  on  the  grates.  It  has  been  pointed  out  times 
without  number  how  miich  heat  is  wasted  in  the  pro- 
ducts of  combustion,  always  containing  more  or  less  ex- 
cess of  air,  which  leave  the  boiler  at  a  temperature  sev- 
eral hundred  degrees  above  that  of  the  atmosphere.  At 
the  risk  of  reiterating  an  oft-told  tale  a  table  is  appended 
showing  the  amount-  for  various  amounts  of  excess  air. 
For  purposes  of  illustration  the  gases  are  taken  as  escap- 
ing from  the  boiler  at  a  temperature  of  500  degrees  Fahr., 
which  is  about  the  condition  usually  found  in  boilers 
working  at  a  moderate  capacity.  The  loss  is  expressed 
as  a  fraction  of  the  total  heat  developed  by  coal  con- 
taining 13,000  B.T.U.  per  pound. 

The  corresponding  loss  is  given  in  the  caee  of  gases 
which  are  passed  through  an  economizer  of  normal  capa- 
city, and  escape  therefrom  at  a  temperature  of  300  de- 
grees. 

The  results  are  shown  graphically  in  a  diagrami  which 
gives  a  more  comprehensive  general  idea  of  their  extent. 
(Fig.  16.) 
Lbs.  of  air, 
theoretical. 
Loss 
Gases  at  500 
Loss 

Gases  at  300  .057  .074  .083  .092  .100  .114  .135  .157  .179 
For  theoretical  combustion,  as  in  a  Bomb  calorimeter, 
the  oxygen  contained  in  12  lbs.  of  air  is  sufficient  for 
the  complete  combustion  of  a  pound  of  coal.  The  combus- 
tion on   a  boiler  grate  is  a  different    matter  however. 


16 


18 


25  30 


35 


.104  .136  .152  .168  .184  .209  .251  .2S 


40 
•329 


records  are  reproduced  in  Figs.  17  and  18  through  the 
courtesy  of  Mr.  H.  G.  Stott,  of  New  York. 

Still,  while  it  may  be  rather  difficult  to  obtain  an 
exact  numerical  record  of  the  results  achieved  in  the  way 
of  keeping  down  the  excess  air,  it  is  always  possible  to 
keep  a  watch  that  the  conditions  of  the  fire  are  such  as 
to  tend  to  the  desired  result.  This,  it  may  safely  be 
asserted,  is  rather  a  question  of  skill  in  operation  than 
of  design  of  the  grate  or  furnace  ;  and  attention  to  this 
point  constitutes  an  important  difference  between  good 
and  indifferent  firing. 

HAND  AND  MECHANICAL  FIRING. 

The  principal  reason  why  attention  is  required  is  be- 
cause in  the  process  of  comljustion  of  solid  fuel  on  a  grate, 
if  bad  conditions  arise  in  any  way,  their  tendency  is  to 
go  from  bad  to  worse,  not  to  readjust  themselves.  Thus, 
if  one  spot  in  a  fire  is  thinner  than  the  average,  that 
point  affords  an  easier  passage  tor  air  and  more  rajiid 
comibustion  takes  place  at  that  point,  and  the  thin  spot 
tends  to  become  thinner.  It  is,  of  course,  a  fundamental 
condition  to  obtain  good  combustion  that  no  air  should 
enter  the  combustion  chamber  except  through  the  bed  of 
fuel.  If  the  grate  is  imperfectly  covered  with  fuel  this 
condition  is  not  met,  and  air  will  enter  at  the  bare  places 
on  the  grate.  It  more  frequently  happens  that  the  grate, 
though  not  actually  bare,  is  at  certain  points  only  cov- 
ered with  ash,  the  residue  of  fuel  previously  burnt.  Any 
air  which  enters  at  such  a  point  only  adds  to  the 
amount  of  excess  air,  as  it  does  not  take  part  in  any 
combustion.  Air  passing  through  incombustible  matter 
soon  reduces  its  temperature,  with  no  combustion  going 
on  to  keep  the  temperature  up,  and  any  spots  on  the 
grate  covered  only  with  ashes  can  be  detected  by  their 
dullness  compaired  with  the  rest  of  the  fire.  Such  a  con- 
dition is  watched    for    by  a  good  fireman,  and  corrected 


Here  time  is  an  important  element,  and  time  cannot  be 
allowed  to  permit  each  particle  of  oxygen  to  find  a  par- 
ticle of  carbon  or  hydrogen  with  which  to  combine.  The 
result  is  that  many  particles  of  oxygen  pass  through  with- 
out finding  available  particles  of  carbon  with  whicli  to 
combine,  and  the  air  of  which  those  particles  of  oxygen 
form  a  part  con.stitutcs  the  excess  air.  It  will  readiJv'bc 
seen  that  in  the  interests  of  economy  it  is  .Icsirablc  to 
keep  down  the  excess  to  as  small  limits  as  possible. 

It  is  possible  by  n.aking  a  simple  analysis  of  the  flue 
gases  to  determine  tlie  percentage  by  volume  of  carbon- 
di-oxide  contained  therein  as  the  result  of  combustion. 
From  this  determination  the  amount  of  air  taken  per 
pound  of  coal  can  be  deduced  very  closely  by  the  formula 

K 

G  =   

%C02 

Where  K  =  227  for  Anthracite  coal,  5%  ash. 
K  =  203    "         "  "   15%  ash. 

K  =  218  "  Bituminous  "  5%  ash. 
K  =  U)6    "         "  "    15%  ash. 

Tlic  foregoing,  though  a  fairly  .simple  matter  for  scien- 
tific experiment,  is  too  cumbersome  for  everyday  practi- 
cal use. 

A  very  ingenious  piece  of  apparatus,  known  as  the  econ- 
oineter,  lias  been  dcvi.sed  to  afford  a  continuous  indica- 
tion aflid,  if  desired,  a  continuous  record  of  the  amount 
of  catbon-di-oxide  in  the  flue  ga.ses.  As,  liowever,  the 
fundamental  clement  of  this  a])paratiis  is  a  very  .«ensitive 
balance,  it  is  ea.sy  to  understand  that  it  usually  docs  not 
long  remain  in  good  working  order  under  the  adverse 
conditions  of  an   ordinary    boiler   room.     Some  typical 


either  by  throwing  on  fresh  coal  or  by  distributing  the 
coal  already  on  the  grate. 

These  irregularities  "in  the  combustion  constitute  one  of 
the  principal  difficulties  in  any  system  of  mechanical 
stoking.  No  matter  how  well  designed  and  adjusted  the 
mechanism  is,  irregularities  will  occur,  and  unless  .some 
personal  manipulation  is  applied  to  counteract  them,  the 
results  attained  will  fall  short  of  the  ideal. 

It  is  probable  that  the  mechanical  stoking  of  a  fire  is 
one  of  the  most  difficult  oi)crations  that  is  attempted. 
With  the  best  of  mechanical  stoking  there  is  room  and 
need  for  occasional  manual  interposition.  It  is  a  matter 
of  frequent  comment  that  a  test  made  by  the  makers  of 
some  automatic  stoker  gives  results  considerably  in  excess 
of  those  found  in  regular  operation.  This  is  not  to  be 
wondered  at  when  it  is  remembered  that  the  machine  is 
in  the  hands  of  those  who  have  given  it  careful  study, 
and  who.se  natural  aim  is  to  give  it  every  po.ssible  assi.s't- 
ance.  With  equally  assiduous  Eittention  it  would  do  the 
same  good  work  at  any  time. 

One  of  the  most  obvious  objections  to  hand  tiring,  and 
one  which  the  u.sc  of  a  mechanical  stoker  obviates,  is  the 
necessity  of  having  the  firing  door  open  from  5  to  10  per 
cent,  of  the  time.  This  difficulty  has  been  met  with 
good  results  by  arranging  that  the  opening  of  the  fire 
door  closes  the  uptake  damjier  of  the  boiler. 

Another  recognized  source  of  loss  in  firing  is  in  the 
escape  of  unconsunied  hydro-carbons.  When  bituminous 
coal  is  fired  on  a  flat  grate,  it  has  to  I)e  first  heated  to 
the  temperature  at  which  combustion  will  take  place. 
As  the  teiniperaturc  of  the  newly-fired  coal  rises,  the  light- 
er and  then    the   heavier    hydro-carbons    arc  volatilized. 
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Some  of  these  come  off  before  the  temperature  is  reached 
at  which  com'bustion  will  take  place.  The  radiant  heat 
of  the  fire  is  temporarily  blanketted  off  by  the  new  coal, 
a<nd  so  combustion  of  those  hydro-carbons  is  not  started 
in  the  furnace  chamber.  As  soon  as  these  gases  come  in 
contact  with  the  comparatively  cool  .surface  of  the  boiler 
they  affe  considerably  cooled,  and  all  chance  of  combus- 
tion is  at  an  end.  This  condition  is  improved  by  sur- 
rounding the  furnace  chamber  with  brickwork,  so  that 
the  gases  have  to  pass  through  a  chamber  with  incan- 
descent sides  and  top  before  reaching  the  boiler  surface. 
This  is  the  object  sought  in  the  grate  in  a  Dutch  oven, 
which  practically  forms  a  reverberatory  furnace.  The 
same  object  is  achieved  to  a  less  degree  by  the  arch  pro- 
vided in  the  furnace  of  the  Stirling  boiler.  The  principle 
is  that  the  brickwork  is  placed  in  such  a  position  that  it 
is  subjected  to  the  extreme  temperature  of  the  furnace  : 
th  is  same  fact  constitutes  a  drawback,  as  the  condition 
is  very  destructive  to  the  brickwork,  and  usually  necessi- 
tates its  renewal  at  frequent  intervals.  The  same  prin- 
ciple is  seen  in  the  formation  of  the  furnace  chamber  in 
the  Heine  type  of  boiler,  and  in  the  Scotch  setting  of  the 
Babcock  &  Wilcox  boiler,  in  both  of  which  a  check  of  iire- 
brick'laid  on  the  lowest  row  of  tubes  delays  the  contact 
of  the  products  of  comibustion  with  the  boiler  surface. 
Other  more  elaborate  methods  of  providing  for  the  com- 
plete combustion  of  the  volatile  hydro-carbons  are  those 
of  the  underfeed  stoker,  in  which  the  new  coal  is  pushed 
in  under  that  already  burning,  so  that  the  hydro-carbons 
have  to  pass  out  through  the  hot  fire  ;  and  of  the  down 
draft  furnace,  in  which  the  same  effect  is  produced  by 
carrying  the  draft  downward  through  the  grate.    In  the 


the  matter,  which  is  too  frequently  referred  to  to  require 
any  particular  comment  here. 

Another  circumstance  which  complicates  the  action  of 
combustion  is  the  presence  in  the  fuel  of  impurities,  sfuch 
as  sulphur  and  iron.  The  effect  of  these  substances  is  to 
cause  the  ash,  instead  of  being  left  in  a  dry  divided  state, 
to  form  in  a  fusible  mass,  which  solidifies  as  soon  as  its 
temperature  drops  somewhat,  forming  what  is  known  as 
clinker.  This  is  obviously  very  difficult  to  deal  with  by 
any  mechanical  method  that  can  be  devised.  The  forma- 
tion of  clinker  at  any  point  on  a  grate  has  the  effect  of 
.stopping  the  flow  of  air  through  the  grate  at  that  point, 
which  leaves  the  metal  subject  only  to  the  heating  influ- 
ence of  the  fire,  and  leads  to  deterioration  or  deforma- 
tion of  the  parts  of  the  grate.  With  any  form  of  grate, 
but  more  particularly  in  one  which  contains  certain  ele- 
ments of  mechanism,  the  deterioration  of  parts  has  to  be 
recognized  as  an  important  factor,  and  one  which  cannot 
be  overlooked  in  making  up  a  general  statement  of 
results. 

DRAFT— NATURAL  AND  MECHANICAL. 

An  important  problem  in  connection  with  the  combus- 
tion is  that  of  the  means  to  supply  air  for  combustion, 
that  is  the  draft.  This  is  about  the  most  difficult  prob- 
lem in  the  design  of  a  steam  generating  plant.  There  are 
so  many  uncertain  and  very  variable  factors  entering  into 
the  problem,  aaid,  furthermore,  there  is  an  unfortunate  abs- 
ence of  any  really  reliable  data  on  the  subject,  so  that  really 
scientific  treatment  of  the  problem  is  almost  out  of  the 
qiuestion.    The  usual  method  of  approaching  it  is  one  of 


latter  case  the  grate  is  subject  to  the  maximum  tempera- 
ture resulting  from  combustion,  and  special  provision  has 
to  be  made  for  this  in  the  way  of  water-cooled  grate 
bars.  In  the  case  of  an  ordinary  up  draft  the  effect  of 
the  cold  air  passing  in  through  the  grate  acts  to  preserve 
the  material  to  a  large  extent  fronv  the  effects  of  the  high 
temperature. 

With  ordinary  liand-fired  grates  the  methods  employed 
to  prevent  the  loss  due  to  unconsumcd  hydro-carbons  arc 
those  known  as  alternate  firing  and  coking  firing.  Altern- 
ate firing,  as  the  term  implies,  refers  to  firing  alternately 
on  the  two  sides  of  the  grate,  so  that  there  is  always  a 
portion  of  the  fire  with  an  incandescent  surface,  uncov- 
ered with  fresh  coal,  to  radiate  heat  into  the  furnace  and 
assist  in  starting  the  combu.-stion  of  the  hydro-carbons. 
Coking  firing  consists  in  heaping  the  fresh  coal  in  the 
front  of  the  fire  imstead  of  spreading  it,  so  that  the  vola- 
tile hydro-carbons  have  to  pas.s  over  the  incandescent  fire 
at  the  back  ;  after  the  volatile  gases  have  pas.scd  off, 
the  second  part  of  the  process  is  to  distribute  the  result- 
ing coke  over  the  whole  surface  of  the  fire.  This  appears 
to  give  very  perfect  combustion,  but  it  luis  the  disad- 
vantage of  laeing  very  hard  on  the  fireman,  involving  him 
in  a  good  deal  of  exposure  to  the  heat  of  the  fire. 

Closely  allied  to  the  question  of  unburnt  hydro-carbons 
is  that  of  smoke.  Merely  viewed  as  a  question  of  ccon- 
omv,  this  is  by  no  means  so  serious  as  is  generally  sup- 
posed. The  actual  annount  of  carbon  lost  in  the  .shape  of 
smoke  is  a  fraction  of  one  per  cent.  It  is  apt  to  be  an 
indication,  however,  of  other  losses  in  the  way  of  incom- 
plete combustion.    Then  there  is  the  aesthetic  aspect  of 


rule  of  thumb,  based  as  far  as  possible  on  experience 
under  fairly  similar  conditions. 

The  fundamental  principle  involved  is  that  to  cause  a 
flow  of  air  through  a  duct  or  flue,  or  through  the  inter- 
stices of  a  bed  of  coal,  a  difference  of  pressure  has  to  1< 
set  up  in  some  way,  and  the  air  will  flow  from  the 
region  of  higher  pressure  to  that  of  lower. 

The  most  importamt  point  at  which  a  difference  of  pres- 
sure is  nccessarv  is  at  the  grate. 

The  points  which  affect  the  flow  of  air  through  a  grate 
are  :  — 

(  I  )  The  difference  of  pressure.  The  flow  theoretically 
varies  as  the  square  root  of  this  difference. 

( 2 )  The  kind  of  coal .  This  has  a  large  hearing  on  the 
flow.  The  small  anthracites  offer  far  more  resistance  than 
the  larger  sizes.  I^ilun.inous  coal  becomes  puffed  up  and 
porous  as  the  volatile  gases  are  driven  off,  and  then 
offers  a  comparatively  easy  pa5;sage  to  the  air. 

(3)  The  thickness  of  the  bed  of  coal.  Obviously,  the 
thicker  the  bed  of  coal,  the  greater  will  be  the  rcsi.stancc 
to  the  passage  of  air.  The  resistance  would  be  expected 
to  vary  as  the  IhickiiesiS. 

(4)  The  amoimt  of  ash  and  clinker  in  the  fire 

The  amount  of  coal  burnt  per  square  foot  of  grate  sur- 
faces dejiends  on  :  — 
(  I  )  The  flow  of  air. 

(2)  The  amount  of  air  per  pound  of  coal. 

In  some  careful  experiments  it  was  found  thiV  with  a 
draft  prc.s,sure  of  .21  inch  of  water,  and  taking  al>out  70 
])ounds  of  air  per  pound  of  coal,  IP  pounds  of  a  pi>od 
semi  bitumiinous  coal  was  burnt  per  square  foot  of  gral« 
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Moderatelv  thick  fires  of  about  6  inches  were  carried. 
If  this  condition  could  be  reproduced,  the  consumption  of 
coal  per  square  foot  of  grate  would  be  governed  by  the 
formula  :  — 

1  dg 

Cf  =   X  19  =  41  .  1,'dg  . 

I/'  2t 

t  Where  Cf  is  the  coal  burnt  per  square  foot  of  grate  and  dg  is 
he  draft  pressure  at  the  grate  in  inches  of  water  gauge. 

As  the  amount  of  air  in  average  cases  would  probably 
be  nearer  25  lbs.  per  pound  of  coal,  a  safer  expression 
would  be 

Cf  =  32  I''  dg  . 

Such  a  formula  would  need  to  have  a<  different  constant 
for  each  class  of  coal. 

Were  it  possible  by  mea/ns  of  such  a  formula  to  find  the 
actual  draft  necessary  at  the  grate,  it  would  still  be 
necessary  to  determine  the  additional  draft  necessary  to 
convey  the  air  through  the  ducts,  boiler  tubes,  flues  and 
economizer,  if  any,  in  order  to  determine  the  total  draft 
pressure  that  it  would  be  necessary  to  set  up  to  operate 
the  system.  These  resistances  would  be  of  a  widely  vari- 
able character.  To  cover  them  it  would  be  well  to  figure 
on  providing  double  the  draft  necessary  at  the  grate. 
Corresponding  then  to  the  above  expression,  the  expression 
for  the  total  draft  necessary  would  be 
CV^  Cf  = 

dt  =  2    =  . 

]  296  64S 

This  expression  would  indicate  a  total  draft  pressure 
equivalent  to  .35  inch  of  water  to  produce  combustion  at 
the  rate  of  15  lbs.  of  coal  per  sq.  foot  of  grate  per  hour, 
which  is  an  average  rate.  For  most  coals,'  however, 
rather  more  draft  than  this  would  be  desirable,  say  .5  to 
.6  inches  water  gauge. 

In  designing  the  draft  producing  arrangements,  two 
things  which  have  to  be  kept  in  view  are  the  possibility 
of  having  to  burn  inferior  coal,  and  a  provision  for  over- 
load. To  cover  both  these  contingencies  a  margin  should 
be  allowed. 

When  under  certain  conditions  the  draft  available  is  not 
sufficient  to  cause  as  rapid  combustion  as  is  desired,  the 
combustion  can  be  hastened  by  carrying  a  lighter  fire,  or, 
what  comes  to  much  the  same  thing,  by  breaking  up  the 
fire  so  as  to  allow  an  easier  passage  for  the  air.  It  will 
eaisilv  be  understood  that  either  of  these  courses,  though 
creasing  the  capacity  of  a  '  grate,  it  apt  to  do  so  at 
the  cost  of  reduced  efficiency.  In  general  combustion  is 
more  efficient  the  more  a  fire  can  be  left  alone.  A  thin 
fire,  it  is  evident,  rr.ore  rapidly  develops  irregularities 
than  one  with  c  thick  body  of  coal,  so  that,  generally 
speaking,  a  fairlv  thick  fire  is  more  conducive  to  economy. 

OlAGFtAr-1  OF-  DRAFT  RR&sauR^S 
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This  constitutes  the  main  cause  of  difference  in  £fficiency 
between  a  chimney  and  a  system  of  mechanical  draft.  Where 
sufficient  draft  is  available  to  burn  the  coal  at  the  rate 
desired  without  disturbing  the  fire  by  breaking  it  up,  or 
too  frequently  repairing  irregularities,  there  can  be  no 
material  difference  in  the  efficiency  of  operation,  however 
the  draft  is  prejduced.  For  certain  conditions,  such  as  the 
combustion  of  the  smallest  sizes  of  anthracite,  sufficient 
draft  could  hardly  be  obtained  with  a  chimney  without 
making  it  of  undue  height.  In  .such  a.  case  mechanical 
draft  is  obviously  desirable. 

The  question  between  a  chimney  and  a  mechanical  sys- 
tem then  for  the  ordinary  case  comes  down  to  one  of 
cost. 

A  chimney  is  necessarily  an  cxi)ensive  structure  in  first 
cost,  and  its  cost  increases  rapidly  with  any  increase  in 
height,  a])proximately  as  the  .square  of  the  height.  On 
the  other  hand,  a  chimney,  once  built,  entails  no  expense 
for  running  or,  if  ])roi)crly  built,  for  maintenance.  Its 
depreciation,  based  on  its  life  of  service,  may  be  taken  at 
a  very  low  figure. 

A  fan,  on  the  other  hand,  is  compairatiyely  low  in  first 
cost.  Being  a  piece  of  moving  mechanism,  and  usually 
involving  motion  at  pretty  high  velocities,  a  fairly  liberal 
depreciation  sliould  be  allowed,  say  10  per  cent.  There  is 
a  further  item  of  expense  in  the  power  rccjiuircd  for  opera- 


tion. This  forming  a  small  auxiliary  to  the  plant  should 
be  arranged  so  that  the  heat  of  exhaust  steam  would  be 
utilized  :  in  this  way  the  actual  cost  of  operation  would 
be  reduced  within  small  limits. 

The  appended  table  shows  estimate  of  the  comparative 
charges  on  a  chimney  and  mechanical  draft  systems,  for 
a  plant  of  1,000  Boiler  H.P.  :  — 


Single 

Dupl icst 

Inrl.  Draft 

Ind.  Draft 

Single 

Fan 

Fans 

Forced 

B  ick 

8'  -X  4' 

8'  X  4' 

Draft  Fan 

Items.              C  umney 

with  short 

with  short 

6'  X  42" 

150'  X  b' 

slack  and 

stack  and 

and  duct 

connections. 

connections. 

Engine. 

En  gi  ne. 

Two  Kngines, 

Cost  of  installation 

complete    ; 

54,500 

$1,2^0 

f  2,300 

$900 

Depreciation  allow- 

ed— per  cent  

3 

10 

10 

10 

Power  expended  in 

operation  

12  H.P. 

12  H  P. 

7  H  P. 

Cost  in  B.T.U.  per 

hour         ( exhaust 

utilized  )   

60,000 

60,000 

35,000 

Equivalent   coal  in 

3o()    days    of  10 

hours   ,   

none 

20,000 

20,000 

11,667 

Equivalent    coal  in 

300    days    of  24 

hours   

none 

48,000 

48,000 

28,000 

Estimated  labor  in 

attendance — hours. 

none 

150 

200 

150 

(  300  days  of  10 

hours ) 

Ditto  

none 

300 

400 

300 

( 300  days    of  24 

hours ) 

Annual  charges 

To-hour  day 

5 

$ 

$ 

Coal  at  J3.00   

30.00 

30.00 

17-50 

Water  at  loc.M  

15.00 

15.00 

9.00 

Oil,  waste,  etc  

5.00 

5.00 

5.00 

Labor  for  operation 

37-50 

50.00 

37-50 

De])reciation  ... 

I35-00 

125.00 

230.00 

90.00 

Interest   at  6  p.c... 

270.00 

75.00 

138.00 

54.00 

Total   

S405.00 

3(287.50 

§468.00 

55213.00 

Annual  charges 

24-hour  day. 

Coal  at  S3. 00   

30.00 

30.00 

17-50 

Water  at  loc.  per  M. 

35  00 

3500 

20.00 

Oil,  waste,  etc. 

10.00 

10.00 

10.00 

I^abor  for  operation 

75.00 

100.00 

75.00 

Depreciation   

13500 

125.00 

230.00 

90.00 

Interest  at   6  p.c... 

270.00 

75.00 

138.00 

54.00 

Total   5405.00 

$39 2. 00 

S585.OO 

S291 .00 

With  direct  driven  or  electrically  driven  fans  the  itemjs 
for  fuel  for  power  would  be  four  or  five  times  as  gresit. 

It  will  be  noted  that  either  a  forced  or  induced  draft 
can  be  provided  at  considerably  less  charge  than  a  chim- 
ney. It  should  be  noted  that  these  single-Ian  arrange- 
ments provide  no  standby  in  case  of  a  breakdown  in  any 
of  the  machinery.  This  involves  tlie  risk  of  a  shutdown, 
which  may  easily  be  the  cause  of  greater  loss  and  incon- 
venience than  the  difference  in  annual  charges.  The  dupli- 
cate idant,  either  forced  or  induced  draft,  i)rovides  an 
insurance  against  this,  but  it  will  be  noted  tiii«t  the  esti- 
mated cost  becomes  as  great  as  that  of  a  cliimney. 

For  a  permanent  steam  jilant  \\'itli  a  fairly  steady  load, 
the  general  conclusion  is  that  a  chimney  is  the  best  means 
of  producing  draft. 

This  general  conclusion  may  be  modified  by  special  cir- 
cumstances. 

If  the  permanence  of  the  plant  is  a  matter  of  doubt,  it 
will  not  be  safe  to  reckon  on  as  low  a  figure  for  depre- 
ciation as  3  per  cent.  A  higher  estimate  than  this  would 
soon  run  the  fi.\ed  charges  ui)  well  above  those  of  me- 
chanical draft,  and  make  mechanical  draft  appear  a  better 
proposition  for  such  a  case. 

When  a  ])lant  is  called  upon  for  an  occasional  outinit  of 
jinwii  much  above  the  average,  to  ])rovide  a  large  cliim- 
nev  to  meet  the  occasional  ciinergency  would  involve  the 
sinking  of  a  large  extra  amount  of  capital.  The  best 
way  to  meet  such  a  case  will  usually  be  to  provide  a 
chimney  sufficient  to  carry  the  average  load,  with  auxil- 
iary mechanical  draft  to  assist  with  the  emergency  load. 
As  between  forced  and  induced  draft  in  such  a  case,  there 
are  several  points  in  favor  of  forced  draft. 

A  forced  draft  fan  is  more  readily  isolated  when  not  in 
u.se.  When  an  induced  draft  fan  is  not  in  use,  either  the 
gases  have  to  be  passed  through  Ihe  idle  fan,  or  a  com- 
plicated bypass  has  to  be  provided, 
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Forced  draft  requires  less  power  to  handle  a  given 
anuniut  ol  air,  since  the  temperature  is  lower. 

The  forced  draft  fan  does  its  work  under  more  favorable 
conditions  of  temperature. 

With  forced  draft  the  furnace  chamber  is  more  nearly  at 
the  atmospheric  pressure,  and  there  is  consequently  less 
tendency  for  leakage  of  cold  air  into  the  boiler  setting, 

DIAGRAM  OF-  ORftTT  PRESSUREIS 
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Fig.  20. 


and  the  absorption  of  heat  is  more  efficient.  This  point 
will  be  more  clearly  understood  by  an  examination  of  the 
diagrams,  Figs.  19,  20  and  21,  showing  the  distribution  of 
the  draft  pressures  throughout  the  system  from  the  intake 
to  the  forced  draft  fan  or  ash  pit  to  the  chimney. 

It  is  important  to  notice  that  with  any  forced  draft  ar- 
rangement it  is  desirable  to  so  eirrange  that  there  shall 
always  be  a  slight  suction  above  the  grate.  This  obviates 
the  necessity  of  shutticng  off  the  pressure  when  opening  the 
firing  doors.  ALso  it  obviates  the  leakage  of  heated  gases 
from  the  boiler  setting,  which  involves  loss  of  heat  and 
also  contaminates  tlw;  air  of  the  boiler-room. 

Where   it   is   impossible   to   provide  a  moderate  chinuiey 


sufficient  to  attain  this  end,  induced  draft  is  the  prefer- 
able scheme. 

In  conclusion,  it  cannot  be  too  strongly  impressed  that 
economy  of  operation  is  dependent  upon  two  things,  equip- 
ment and  operation.  Without  the  equipment  it  is  unjust 
10  expect  of  an  operating  engineer  the  highest  results  in 
the  wav  of  economy  ;  and  unless  backed  up  by  efficiency 
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Fig.  21. 


in  operation,  the  most  careful  designs  of  equipment  will 
be  unproductive  of  best  results.  As  an  instance  of  this, 
a  forcible  case  which  came  recently  to  notice  was  that 
of  an  engineer  who  insisted,  as  a  part  of  his  contract  to 
design  and  instal  a  plant,  that  the  operation  of  the  plant 
.should  be  left  in  his  hands  for  the  tenn  of  one  vear,  so 
that  there  should  be  no  chance  of  his  design  being  con- 
demned through  improper  handling  in  operation.  It  is 
suggested  that  it  would  frequeailly  be  an  instructive  study 
to  aiijilv  to  the  simplest  operations  of  upkeep  the  meth- 
ods of  analysis  suggested  for  ni<ire  elalx»rale  schemes  of 
improvement,  and  it  would  usually  Im;  found  that  the  re- 
sults obtainable  would  be  remunerative  out  of  all  propor- 
tion to  the  cost  of  achieving  them. 


SOME  LEGAL  PROPOSITIONS  OF  INTEREST  TO 

ELECTRICAL  MEN. 

BY  ROBERT  McKAY 


It  is  not  possible  to  separate  out  any  particular  branch 
of  law  as  being  that  in  which  electrical  engineers  are 
more  especially  interested,  there  being,  either  in  England 
or  in  this  country,  no  special  law  relating  to  electricity, 
and  it  f(_)llows  that,  to  attempt  to  cover  the  field  of  law 
in  which  electrical  engineers  may  be  said  to  be  interested, 
would  Ije  to  undertake  a  general  disposition  upon  the  en- 
tire field  of  law.  The  commion  law  of  Kngland,  as  modi- 
fied by  e<iuily,  is  the  source  of  all  the  law  in  force  both 
in  the  Uaiited  .States  and  in  Canada,  and,  indeed,  still 
constitutes  the  great  body  of  the  law  in  those  countries. 
This,  at  the  time  its  fundamental  principles  were  estab- 
lished, naturally  took  no  cognizance  of  electricity,  for  the 
very  obvious  reason  that  electricity  was  then  entirely 
unknown.  Notwithstanding  the  fact  that  the  use  of 
electricity  has  been  a  very  modern  develoivnenl,  reaching 
its  commercial  importance  only  in  the  latter  half  of  the 
last  century,  the .  principles  of  law  settled  centuries  before 
were  settled  ui>on  such  broad  lines,  based  upon  the  funda- 
mental pripciples  of  human  action,  that  they  have,  speak- 
ing generally,  been  found  quite  adequate  to  provide  for 
and  deal  with  the  various  questions,  rights  and  obligations 
arising  out  of  the  modei-n  uses  of  electricity.  So  far  as 
its  general  principles  are  concerned,  the  interest  of  elec- 
trical men  in  them  is  the  same  as  the  interest  of  the  rest 
of  the  public.  They  are  governed  by  them,  in  the  same 
way  as  men  in  all  other  walks  of  mercantile  and  comimer- 
cial  life.  With  these  general  principles  I  do  not  propose 
to  in  any  way  deal,  but  there  are  some  matters  of  special 
interest  to  electrical  men  with  which  I  ]nirposc  to  deal, 
premising  by  saving  lliat  I  cannot  inetend  to  exhaust  all 
the  various  matters  \\  lii..li  might  lie  deemed  of  special  in- 
terest to  them. 

1.  The  rights,  duties,  and  liabilities  in  connection  with 
and  arising  from  the  stringing  of  wires. 

The  great  progress  of  electricity  is  largely  due  to  the 
fact  that  by  this  means  power  for  various  iMirposes  c<ui 
be  transmitted  to  .considerable  distances  by  means  of 
wires.  These,  iirior  to  the  last  ten  years,  have  generally 
been  aerial  wires,  principally  strung  on  i)oles.  The  string- 
ing of  tliese  w  ires  luis  given  ri.se,  and  will  give  rise,  to 
))r()bK-iiis  which  the  electrical  engineer  has  to  consider  in 
making  his  ])laiis,  and  in  the  construction  work  under  his 
sujK'rvisioii . 

At  the  outset  we  are  confronted  with  tlie  elementary 
principle  of  English  law  as  to  the  ownership  of  property. 


I'raclically  all  the  land  in  the  country  is  held  by  private 
individuals  or  corporations  or  by  the  Crown  in  fee,  and 
the  result  of  that  ownership  is  that  an  individual  or  a 
corjxiration  owning  a  piece  of  property  has  the  right  not 
only  to  the  surface  but  theoretically  downwards  to  the 
centre  of  the  earth  and  upwards  to  the  liinit.>-  of  the  at- 
mosphere, and  that  right  is  exclusive  unless  under  s|x:«rial 
circumstances  not  necessary  to  he  here  rcferrc<l  to.  Anv 
person,  therefore,  starting  io  run  a  wire  from  one  point 
to  another  is  met  witli  tlic  difficulty  that  as  so<mi  as  he 
leaves  the  limit  of  his  own  proi)crty  he  is  a  trespasser. 
The  moment  he  carries  his  wire,  no  iimttcr  at  what  height, 
over  the  land  of  an  individual,  or,  for  that  matter,  over 
a  public  highway  which  is  vested  iu  a  municipal  corpora- 
tion, he  subjects  himself  to  an  action  for  injunction,  and 
for  dair.ages.  It  is  at  once  obvious  that  if  there  were  no 
amelioration  of  that  strict  rule  of  law  the  stringing  of 
wires  for  electrical  purposes,  while  not  i^erhaps  a  phvsical 
impossibility,  would  be  a  commercial  imi>ossibilitv.  As 
soon  as  the  commercial  benefit  of  the  telegraph  was  rec- 
ognized, modification  of  the  law  as  alxive  stated  was 
made  by  statute  in  Kngland,  the  I'nited  Stales,  and  in 
Canada,  these  generally  proceeding  in  the  direction  of 
giving  the  telegraph  companies  statutory  rights  to  erect 
their  poles  and  string  their  wnrcs  alcmg  the  existing 
highways. 

So  far  as  Canada  is  concerned,  the  legislation  is  to  be 
found  in  the  Electrical  Telegraph  Companies  .^ct,  the  pro- 
visions of  which,  briefly,  arc  that  anv  electrical  lelegraph 
company,  duly  incorporated,  has  the  right  to  construct  its 
lines  of  lelegraph  along  and  upon  any  of  the  public  roads 
and  highways,  and  across  or  under  anv  of  the  navigable 
waters,  by  the  erection  of  necessary  fixtures,  including 
liosts,  piers  or  abutments,  for  the  pur]iosc  of  sustaining 
its  wires  or  cables,  jirovided  these  shall  \yc  so  constnictcil 
as  to  not  incommode  the  public  u.scr  of  such  highwa\'Tt,  or 
impede  free  access  to  any  buildings  in  the  vicinity,  or  to 
interrupt  the  navigation  of  the  waters  The  legislation  in 
regard  to  this  is  very  simple,  and  has  given  rise  to  no 
difficulties  of  importance,  and  has  enalilcd  the  telegraph 
companies  which  have  commenced  ojKrations  to  give  an 
efficient  ]-)ublic  service.  It  need  only  be  observed  in  ^viss- 
ing  that  the  telegraph  companies,  as  such,  have  no  rights 
of  expropriation  of  private  property,  .ind,  therefore,  if 
circumstances  should  arise,  such  a  telegraph  company  rc- 
q'uircd  to  bring  its  lines  across  private  pi  open \  .  -  x  would 
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be  driven  to  bargaining  with  the  owner  thereof,  and  if 
it  could  not  come  to  an  agreement  there  is  no  machinery 
providing  lor  its  enforcing  the  riglit  to  cross.  Ihis  has 
not,  so  lar  as  1  have  been  able  to  find,  given  rise  to  any 
practical  difficulty  in  any  decided  case,  and  in  view  of  the 
systems  of  survey  in  force  in  Canada,  and  the  way  in 
which  the  settled  part  of  the  country  is  intersected  by 
highways,  it  is  not  likely  that  any  important  practical 
dilliculty  should  arise,  at  least  which  could  nut  be  easily 
surmounted  by  taking  the  wire  a  slightly  circuitous  route. 

Following  the  telegraph  came  the  telephone.    The  tele- 
phone was  in  contemplation  at  least  at  the  time  the  Elec- 
trical Telegraph  Act,  as  it  appears  in  the  lievised  Statutes 
of  Canada,  was  passed,  as  is  shown  by  the  fact  that  there 
is  an  exception  made  in  the  concluding  portion  of  that  act, 
making  it  expressly  not  applicable  to  telephone.    At  the 
time  of  the  original  introduction  of  the  telephone    to  the 
commercial  world,  as  is  well  known,  the  invention  was 
covered  by  patents  held  by  the  Bell  Telephone  Company, 
and  the  legislation  in  respect  of  telephones  in  the  first 
instance  necessarily  took  the  form  of  private  legislation, 
incorporating    and    giving   privileges    to    the  "Bell  Com- 
pany."   The  original  Act  of  the  Dominion  of  Canada,  in- 
corporating and  giving  statutory  powers  to  the  Bell  Tele- 
phone Company,  was  very  broad  in  its  terms.    It  gave  to 
the  ]3ell  Telephone  Company  very  wide  rights  over  all  the 
highways  in  the  Dominion.    These  rights  in  respect  of  the 
highways,  as  they  have  been  construed  by  the  courts,  in 
some  instances  override  the  jurisdiction  of  the  iniinicipali- 
ties  over  the  highways,  to  this  extent  at  least  that  upon 
the  law  as  now  finally  decided  hy  the  Privy  Council,  the 
court  of  last  resort,  the  imunicipalities  cannot  prevent  the 
occupation  or  use  by  the  Bell  Telephone  Company    of  any 
highway.    They  have  a  jurisdiction  to  direct  the  manner 
in  which  the  work  shall  be  done,  so  as  to  provide  for  the 
public  safety,  but  this  power  of  control  is  in  the  nature 
of  police  control,  and  would  not  extend  to  the  preventing 
of  the  use  of  the  highway.    This  was  determined    in  the 
case  of  the  City  of  Toronto  v.  Bell  Telephone  Company, 
in  which  a  very  large  numiber  of  questions  aro.se.  The 
result  of  the  case  is  rather  of  acaclemic  interest  to  elec- 
trical men    at    present,  unless  those  connected  with  the 
Bell  Telephone  Company,  as  it  is  in  the  last  degree  im- 
probable that  any  other  company  will  ever  secure  quite 
the  same  rights  and  privileges  as  those  graiued  by  the 
Bell  Telephone   Company's  Act.    One  point  may  perhaps 
be  of  soine  general   interest.    That   arose   from   the  fact 
that  the  Bell  Telephone  Company,  in  addition  to  its  Do- 
minion Act,  obtained,  shortly  after  the  passing  of  the  Do- 
minion  Act,  a  special  Act  from'  the  I,egislature    ol  tlie 
Province  of  Ontario,  in  which  the  privileges  were  not  so 
broadly  expressed  as  111  the  original   Act.    It  was  con- 
tended on  behalf  of  the  City  of  Tcironto  that,  by  taking 
the  Act  from  the  lyocal  Legislature  in  the  iorm  in  which 
it  was  taken,  the  company  had  waived,  in  this  Province 
at  least,   the    right    to  insist  upon  and  use  the  chartei 
rights  given  by  the  Dominion  Act.    This  contention,  as 
would  have  been  expected  by  a  lawyer,   did  not  prevail, 
it  being  held  in  effect  that  the  Acts  were  simply  cumu- 
lative, and  the  companv  might  exercise  all  or  any  ol  the 
powers  that  it  could  find  in  either  or  both  Acts.  What 
chiefly  interests  electrical  engineers  at  present  is  what  the 
positioai  cjf  any  telephone  company,  or  proposed  telephone 
company,  would  be  in  reference  to  this  matter.  Before 
that  position    coulcl    be    stated,   it  becomes  necessary  to 
consider  under  what  authority,  and  in  what  way,  com 
panics  might  obtain  incorporation,  and  it  might  be  well 
even  with    electrical    engineers,   to  clear  up   loose  idea;, 
which  one  occasionally    finds    prevalent  as  to  the  rights 
which   incorporation  gives.     Some  people  seem  to  think 
that  if  you  can  get  a  company  incorporated  with  the  powei 
as  expressed  in  the  charter  to  string  wires  you  can  proceed 
to  run  your    wires    anywhere,  and  that  you  thereby  get 
some  certain  right  or  authority  from  the  Ciovernment  to 
go  over  highways  or  private  proi)erty.    That  is  an  erron- 
eous conception.    To  illustrate  the  procedure  in  the  Pro- 
vince of  Ontario,  anv  five  men  can  a])ply  for  and  obtain 
incorporation  as  a  tele])hone  company,  liaviiig  it  expressed 
in  their  charter  that  they  have  the  right  to  operate,  main- 
tain and    instal    telephone  services,    with  the  necessary 
wires  and   appurtenances,   etc.    That  charter  in  itself  so 
granted    gives    the  coiripany    no  right  whatever  ujion  a 
jiublic  highway,  or  to  cross  private  property,  or  to  ex- 
pro])riate  private  property.    In  order  that  you  should  have 
the  right  to  run  upon  any  highways  under  such  charter  as 
that,  you  have  to  get  permission  from  the  munici])ality 
in  which  you  purpose  running  a  wire.    This  power  has  to 
be  granted  by  by-law,  and  in  the  present  state  of  public 
opinion  you  mav  rest  assured  vou  will  get  no  such  power, 
unless  you  are  prejiared   to  make  a  satisfactory  bargain 
with   tiie  municipalitv-    I   niiglit   add   that,    in   this  Pro- 
■'incc,  a  municijiality  cannot  grant  an  exclusive  right  to  a 
telephone  company  for  longer  than  five  years     In  the  same 
way  a  Cf>mii)anv  incf>r|)oraled  for  purposes  of  light,  heat 
and  power  being  incorjiorated  in  the  same  manner  can  ob- 
tain power  from  any  municipality,  by  by-law,  to  use  the 


streets  or  highways  for  the  purpose  of  conducting  electric- 
ity thereon,  but  that  is  agaiai,  in  the  same  manner  as  the 
telephone  companies,  subject  to  the  agreement  made  with 
the  municipality,  and  to  the  by-law  oi  the  Council  pa.ssed 
111  pursuance  of  the  agreement,  il  it  beca,me  necessary,  for 
the  purpose  of  supplying  the  municipality,  to  exercise  cer- 
tain limited  rights  of  expropriation  of  private  property 
for  right  of  way,  etc.,  within  a  limit  of  10  miles  from 
the  miunicipality  which  had  granted  the  by-law,  that 
power  can  be  obtained  under  the  Act  Respecting  Companies 
for  supplying  Municipalities  with  Light,  Heat  and  I'ower. 

What  precedes  states  generally  all  the  po\\er  of  the  na- 
ture referred  to  which  can  be  obtained  without  special 
legislation  in  favor  of  the  particular  company,  and  in  the 
icsult,  as  will  be.  seen,  any  considerable  project,  such  as 
transmission  of  Niagara  power  to  the  city  ol  Toronto  by 
•a  private  company,  involves  the  obtaining  ol  special  legis- 
lation. The  existing  companies  all  have  such  legislation, 
and,  from  the  comjiaiiies'  standjioint,  a  rcasoiiabie  satis- 
factory kind,  granting  them  all  the  powers  that  are  neces- 
sary to  enable  them  to  completely  carry  out  their  project. 
The  question  is  often  asked,  when  the  i)rinciples  as  above 
stated  as  to  stringing  of  wires  over  private  property  are 
under  discussion,  how  it  is  that  more  particularly  through- 
out cities  and  crowded  municipalities  you  lind  telephone 
wires  and  lines  crossing  your  property,  even  attached  to 
your  house,  and  ovei  your  roof,  aiid  so  on  ;  and  the  en- 
quiry is  iiitade,  how  can  those  things  be,  consistently,  wilh 
the  principles  enunciated  ?  The  answer  is  that  the  wires 
are  there  practically  because  they  have  been  permitted  to 
be  there.  In  legal  view,  auiy  telephone  or  telegraph  com- 
pany which  strings  a  wire  across  any  private  property  is 
a  trespasser,  and  liable  for  damages,  further,  the  owner, 
if  he  wished  to  himself  abate  the  nuisance,  is  entitled  to 
cut  and  remove  the  wire.  Fortunately  there  is  not  much 
trouble  so  far  from  occurrences  like  that,  although  the 
writer  has  in  mind  one  prominent  building  in  the  centre 
of  the  city  which  had  so  much  trcjuble  w  ith  wires  on  its 
roof  that  they  threatened  to  remove  them  all,  ljut  in  the 
end  an  arrangement  was  arrived  at,  a  scallold  i)eing  erect- 
ed, and  the  wires  attached  thereto.  The  existing  eoudi- 
tion  in  many  places  is  an  illustration  ol  the  leasnnaliU- 
ness  of  the  average  man  in  matters  alleeliiig  the  general 
interest.  A  good  illustration  ol  the  legal  position  is 
given  l)y  the  fact  that  the  telephune  ojliipaliies,  e\'eli  the 
Bell  Telephone  Company,  witli  its  wiile-reaehiiig  powers, 
is  not  entitled  to,  cut  trees  on  private  property  lor  the 
purpose  of  giving  passage  for  its  wires,  even  il  the  por- 
tion of  the  tree  cut  is  overhanging  the  highwav.  Not 
alone  so,  but  they  are  not  entitled  to  cut  the  trees  on  a 
highway  adjoining  a  man's  land,  as  is  illustrated  Ijy  a 
well-known  case  ol  Judge  Hodgins  v.  liell  Telephone  tom- 
pany,  and  a  number  of  similar  cases  have  arisen  in  dillei- 
ent  American  States,  and  al.so  a  case  in  Manitoba,  with 
similar  result. 

Having  so  far  dealt  with  the  theory  ol  property,  the 
rights  in  regard  to  wires,  we  come  now  to  another  ijue.s- 
tion  which  interests  electrical  men,  remarking  that  we 
will  have  to  return,  at  a  later  period,  to  another  aspect 
of  the  question  of  statutory  authority.  In  eleclrioal  w nrk, 
telegraph  and  telei)hoiie  companies  are  dealing  with  cur- 
rents of  low  voltage,  not  likely  to  do  damage  either  to 
person  or  property,  but  with  the  introduction  ol  eleetru 
light,  with  its  powerlul  currents  on  the  wires,  and  the 
more  recent  introduction  of  the  power  lines,  with  then 
currents  of  still  higher  voltage,  new  dillieulties  and  dan- 
gers to  person  or  property  arose,  and  numerous  illiistia 
tions  of  the  legal  results  are  already  to  be  lound  m  our 
law  reports.  Most  of  these  difficulties,  so  lar  as  iheir 
legal  aspect  is  concerned,  fall  within  that  braiieli  ol  law 
known  as  the  law  of  negligence,  the  cases  arising  011 
account  of  injury  to  person  or  property  either  Irom  w  ii  es 
ol  high  voltage  causing  injury  directly  to  person  or  pro 
jierty,  or  causing  injury  through  the  crossing  ol  otiui 
wires.  In  connection  with  this  latter  matter,  the  coin  Is 
show  a  leiidency  to  lay  down  legal  i)rincipies  wliieh  to  a 
certain  extent  may  be  looked  up(ni  as  hard  upon  the 
electrical  man.  In  tiie  lirst  place,  so  far  as  crossing  ol 
wires  is  concerned,  the  principles  lirst  enunciated  are  to 
lie  borne  in  mind.  If  the  wire  has  been  i)laccd  in  an  1111 
autliori/.ed  position,  the  company  placing  same  and  111.1111 
taining  same  is  a  tres])asser,  and  il  the  wire  should  be 
come  charged  with  dangerous  current,  and  do  injiU'v,  the 
company  would  probably  lind  itsell  liable  lor  all  tlu'  dam 
ages  which  might  loUow.  If  the  wire  was  in  its  position 
legally,  either  on  account  of  havimg  obtained  permission 
from  the  property  owner  to  string  tlie  wire,  or  on  accf)uiit 
of  having  a  statutory  authority  to  maintain  I  he  wire 
where  it  was,  then  the  lialiility  dei)ends  upon  w  hether  or 
not,  in  the  stringing  of  the  wire  and  in  its  laaintcname, 
reasonable  caution  had  been  taken  to  ])! event  accident 
occurring,  and  in  prevent  injury  to  person  or  ])roi)erty. 

Definitions  of  negligence,  as  of  most  other  mailers  in 
law,  differ  somewhat,  but  the  commonly  accepted  defini- 
tion is  a  very  general  one,  and  one  whicli  x^'ould  commend 
itself  to  common  sense,  vi-/..  :    "Negligence  is  the  doing  of 
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something  which  a  reasonable  man  would  not  do,  or  the 
neglecting  to  do  something  which  a  reasonable  man  would 
do,  whereby  damage  has  been  caused  to  the  person  or  pro- 
perty of  another."    That  being  the  legal  proposition,  the 
application  of  it  to  the  generation  and  conducting  of  elec- 
tricity is  the  matter  for  consideration,  and  in  this  regard 
the  courts  have  established  principles  that  a  very  high 
degree  of  care  is  required  in  such  matters.    Indeed,  they 
put  the  electrical  company  in  the  position  of  a  man  who, 
having  brought  into  existence  something  that  is  liighly 
dangerous  to  life  or  property,  is  under  the  obligation  to 
see  that  it  is  thoroughly  protected,  that  no  injury  to  per- 
son or  property    results    therefrom,   that  the  man  who 
brings  sucli    dangerous'   substances  into  existence  at  any 
particular  place  is  under  obligation  to  see  that  it  is  so 
confined  that  it  does  not  escape  in  such  a  manner  as  to 
do  injury.    One  learned  judge  used  the  illustration  of  a 
man  taking  a  Bengal  tiger  down  the  street,  stating  it 
would  be  admitted  by  everyone  that  a  man  who  would 
undertake  so  to  do  would  be  held  strictly  responsible  for 
its  being  so  secured  that  it  should  not  injure  any  other 
person,  and  he  compares  the  electrical  man  dealing  with 
the  current  of  high  voltage  to  the  man  with  the  tiger. 
For  instance,  in    a    case  which  occurred  recently  in  the 
Province  of  (Juebec,  an  electric  light  bulb  instaiied  in  a 
man's  house  in  some  way  became  charged  with    a  high 
current,    amd    he,    putting  his  hand  thereon,  was  killed. 
The  company  was  held  responsible  therefor.    Another  case 
showing  the    obligations    arising    fromi  the  stringing  of 
wires,  and  the  crossing  of  various  wires,  one  in  which  the 
writer  happened  to  be  connected  :    the  case  of  Hartford 
V.   Bell  Telephone  Company.    In  that  case  an  electrical 
despatch  company,  which  at  the  time  maintained  a  watch- 
man's service,  and  which  had  no  statutory  right  to  use 
the  highways  for  the  purpose  of  stringing  wires,  main- 
tained a  wire  running  from  their  office,  close  to  Yonge 
street  in  the  city    of    Toronto,  west  to  Niagara  street, 
running  the  wire  from^  house  to    house.    They  attached 
their  wire  to  a  gable  end  of  the  Toronto  Silver  Plate 
Company's  factory,  situated  about  one  hundred  feet  east 
of  Portland  street.    From  there  a  very  long  sjjan  without 
intervening  pole  or  support  to  the  west  side  of  Portland 
street,  where  it  was  attached  without  permiission,  it  was 
alleged,  to  a  Bell  Telephone  Company's  pole.    From  there 
it  proceeded  westward  in  the  direction  of  some  cottages, 
which  were  erected  in  the  rear  of  some  stores  and  houses 
on  King  street,  being  fastened  to  one  of  the  cottages,  and 
there  passing  to  the  end  of  a  house,   continuing  on  its 
western  course.    The  Toronto  Electric  Light  Company  ran 
some  wires  on  Portland  street,  passing  below  this  wire. 
The  Bell  Telephone  Comipany,  altering  their  wires,  loosened 
this  despatch  wire  to  some  extent.    According  to  the  evi- 
dence, some  boys  up  in  a  tree  in  the  area  west  of  Port- 
land street  previously  referred  to,  chopped  down  a  branch 
which  fell  across  the  despatch  company's  wire,  and,  loos- 
ening it  from  its  fastening,  it  fell  across  the  electric  light 
company's  wire.    When  the  current  was  turned  on  in  the 
light  wire,  the  insulation  was  broken  down  at  the  point  of 
contact,  and  the  despatch  company's  wire,  becoming  charg- 
ed, set  fire    to    the    cottage  to  which  it  was  attached. 
Immediately  upon  the  cry  of  "Fire"  being  raised,  Mrs. 
Hartford,  who  lived  in  one  of  the  cottages,  running  out, 
came  in  contact  with  the  despatch  company's  wire,  which 
was  on  the    ground,    and  suffered  very  severe  injuries. 
Action  was  brouglit  against  the  Bell  Telephone  Company, 
the  Toronto    Electric    Light  Company,  and  the  Holmes 
Electric  Despatch  Comipany,  and  considerable  contest  arose 
to  fix  the  responsibility.    The  Bell   Telephone  Company 
were  di.smissed  from  the  action.    They  were  held    to  be 
free  from  liability,  that  they  not  having  maintained  the 
wire,  and  its  affixing  to  their  pole  having  been  without 
their  permission.     The    Toronto  Electric  Light  Company 
was  sought    to    be  made   liable  on  tlie  ground   that  their 
wire  should  have  been  so  insulated  that  no  current  could 
escape  from  it,  and  that  they  should  maintain  the  insula- 
tion so  that  any  wire  coming  in  contact  with  it  could 
not  become  charged  with  current.    There  were  several  ex- 
perts called  on  behalf  of  the  plaintiff,  who  affirmed  upon 
oath  that  it    was    easily    possible  to  so  insulate  electric 
light  wires,  and  that  not  only  was  it  possible  to  do  so, 
but  that  it  was  the  only  proper  course.    In  the  result  in 
the  particular  case  the  plaintiff  failed,  for  the  court  fin- 
ally held  that  there  was  no  negligence  on  the  part  either 
of  the  Holmes  Compamy  or  the  Toronto  Electric  Light 
Company,  the  accident  being  caused  entirely  by  the  act  of 
the  boys,  and  the  remedy,  if  any,  was  only  against  those 
young  gentlemen,  which,  of  course,  was  worthless. 

It  would  not  be  possible,  within  the  limits  of  this  paper, 
to  lay  before  you  all  the  cases  which  have  arisen  upon 
this  subject,  but  perhaps  one  or  two  of  the  more  recent 
ones  miay  be  of  interest.  One,  in  Chathaim,  where  the 
workmen  of  the  Chatham  Gas  Company,  which  operates 
electric  light,  were  straightening  a  pole  to  which  a  guy 
wire  was  attached,  cut  the  guy  wire,  allowing  it  to  hang 
loose,  and  leaving  it  in  that  way.  Either  by  the  action  of 
themselves,  or  by  the  action  of  some  third  party  (  it  was 


not  shown  which;,  the  guy  wire  was  thrown  d^r  .-.s  <i 
power  wire  .so  as  to  become  a  live  wire,  and  the  pfam- 
tiff,  coming  in  contact  therewith,  was  injured.  The  gas 
company  was  held  responsible,  the  court  saving  tkat  even 
if  the  wire  were  thrown  across  the  power  w  ire  by  some 
passerby,  the  company  that  left  the  wire  hanging  loose 
in  that  fashion  was  responsible  for  all  the  mischiei  which 
might  ensue. 

The  last  mentioned  cases  are  cases  in  which  memljers 
of  the  public  not  connected  with  the  electric  company  are 
concerned.  The  same  broad  principle  of  taking  the  great- 
est possible  care  to  prevent  the  electric  current  doing  in- 
jury applies  to  workmen  of  the  company,  and  is  a  matter 
for  very  earnest  consideration  to  the  electrical  engineer  lor 
very  obvious  reasons.  In  the  first  place,  upon  the  prin- 
ciples of  common  humanity  one  should  take  the  greatest 
•  possible  care  to  avoid  injury  to  the  life  or  person  of  any 
workman  in  his  employment  or  connected  with  him  in 
employment.  Secondly,  the  entirely  selfish  consideration 
that  his  own  safety  may  be  imperilled  has  to  be  consid- 
ered ;  and,  thirdly,  the  prevention  of  financial  loss  to  the 
company,  through  damage  actions  arising  from  negligence, 
is  a  matter  to  be  guarded  against,  from  a  purelv  commer- 
cial standpoint.  A  few  cases  will  illustrate  th'is.  In  the 
much-litigated  case  of  Randall  v.  Ottawa  Electric  Com- 
pany, Messrs.  Ahearn  &  Soper  had,  lor  the  purpose  ol 
illuminating  certain  buildings  on  the  occasion  of  the  visit 
of  the  Prince  of  Wales,  strung  wires  on  an  existing  tele- 
graph pole  belonging  to  either  the  Great  North  \\estem 
Company  or  the  Bell  Telephone  Company,  the  wire  being 
some  distance  below  the  other  w  ires  on  the  pole,  fastened 
to  glass  insulators  by  tie  wnre,  the  ends  of  which  were  not 
insulated.  The  plaintiff,  who  was  in  the  employ  ol  the 
Ottawa  Electric  Company,  was  engaged  in  putting  up  for 
that  company,  on  the  same  pole,  apparently  without  any- 
particular  license  or  authority  from  the  owners,  an  elec- 
trical transformer  for  the  purpose  of  transimssion  of  light- 
ing power  to  adjacent  premi.ses.  While  working  on  the 
pole,  the  plaintiff's  hands  came  in  contact  with  one  of  the 
ends  of  the  tie  wire,  which,  not  being  insulated,  became 
a  live  wire.  The  plaintiff  received  a  shock,  fell  to  the 
ground,  and  was  injured.  Jt  was  at  first  held  m  the 
Court  of  Appeal  that  there  was  no  duly  on  the  part  of  the 
defendants  towards  this  plaintiff,  who  "was  not  their  em- 
ployee, and  that  in  any  ca.se  the  plaintiff  was  guilty  ol 
contributory  negligence 'in  not  wearing  rubber  gloves," and 
taking  every  precaution  in  handling  wires  which  he  should 
have  known  might  be  live  wires.  This  judgment  was  re- 
versed in  the  Supreme  Court,  and  the  ca.se  si-ni  back  lor 
new  trial.  The  laws  laid  down  by  the  Supreme  Court 
illustrate  the  high  degree  of  care  necessary  in  insulating 
and  otherwise,  .so  far  as  possible,  protecting  wires  carry- 
ing dangerous  current. 

Anoilier  case,  which  illustrates  iierhaps  as  well  as  any 
the  very  high  degree  of  care  necessary,  is  the  case  ol 
Ciriflith  V.  the  Cataract  Power  CcMivpanv .  In  the  station 
of  the  Cataract  Company  at  Decew  Fall's,  near  St.  Cath- 
arines, tliere  were  two  generators  of  vxry  high  voltage. 
Two  men  were  working  cutting  a  trench  "in  the  concrete 
flooring  of  an  alley -way  in  the  power  house.  The  alley- 
way was  crossed  at  right  angles  by  others,  and  on  each 
side  were  electric  machines  and  live  wires  within  an 
arm's  length  of  anyone  working  in  the  trench.  There 
was  a  slat  nailed  acro.ss  a  cross-alkv,  notwithstanding 
which  one  of  the  laborers  went  into  this,  and  was 
sweeping  towards  the  trench  the  litter  which  was  scat- 
tered about,  when  he  suddenly  received  an  electric  shock, 
and  became  unconscious.  The  other  man  went  to  help 
him,  and  was  killed  by  the  shock,  bodies  of  b^Uh  men 
being  found  near  the  switchboard.  It  was  shown  that 
there  was  a  rupture  in  the  insulation  of  a  loop  of  the 
cable  hanging  from  the  switchboard,  directly  over  where 
the  mail  w  as  lying,  and  the  question  came  up  as  to  Uic 
sufficiency  of  the  insulation.  The  company  was  held  li- 
able. The  language  used  in  this  case,  and  im  another  case 
in  the  Supreme  Court  of  the  Province  of  Quebec,  seems  to 
put  the  law  about  as  tersely  as  it  can  •«-«ll  l>e  put, 
ferring  to  a  company  operating  dangerous  electric  currents. 
"Perscms  dealing  with  dangerous  things  should  be  obliged  to 
take  the  utmost  care  to  prevent  injuries  caused  by  their 
use,  by  adopting  all  known  devices  to  that  end."'  And 
again  :  "In  all  occupations  attended  w  ith  great  and  un- 
usual danger,  there  must  be  used  all  appliances  readilv 
obtainable,  known  to  science,  for  the  prevention  of  acci- 
dents." 

The  engineer  himself  is  naturally  and  properly,  to  a  cer- 
tain extent,  an  exception  from  "the  rules  applicable  to 
other  employees.  The  decisions  on  this  pciint,  as  one 
might  expect,  illustrate  the  doctrine  of  contriV>ntory  neg- 
ligence in  the  case  of  a  man  w  ho,  from  hi.>j  iK>silion,  should 
know  and  appreciate  his  rospon.sibility  for  takimg  care  of 
himself.  In  one  case,  a  man  eniplovcd  as  manager  ol  a 
company  to  put  a  plant  in  good  repair  had  w  orked  m  the 
place  for  three  weeks  or  iiiorc.  Then  he  did  prcci.'sely  what 
the  householder  did  in  the  case  referred  to  al>ove— iiv<k 
hold  of  an  electric  bulb,  and  receiycd  a  shock  which  killed 


July,  1906 


TME  CAINAulAIN  ELECTRICAL  NEWS 


liim.  His  widow  was  held  disentitled  to  recover,  for  it 
being  lield  it  was  his  duty  to  put  the  lights  in  repair, 
and  knowing  he  was  dealing  with  dangerous  appliances, 
and  possibly  some  of  them  out  of  order,  he  should  not 
liave  put  himself  in  the  way  of  danger. 

The  next  proposition  is  one  of  very  considerable  import- 
ance to  electrical  engineers,  and  one  which  perliaps  is 
rather  less  familiar  than  most  of  those  previously  dealt 
with.  It  connects  directly  with  the  matter  of  statutory 
right  dealt  with  lu  relerence  to  stringing  wires,  dealt 
with  in  an  earlier  portion  of  the  paper.  J3riefly  stated, 
It  is  this  :  That  whenever  a  compamy  has  statutory  pow- 
ers, whether  the  authority  of  an  Act  of  Parliament  oi  the 
Dominion  of  Canada  throughout  the  Dominion  in  a  matter 
within  its  jurisdiction,  or  by  Ontario  legislation  in  this 
Province,  to  do  a  particular  act  which  it  is  doing,  (..r 
maintain  the  particular  works  operated  by  it,  that  is  to 
say,  has  rights  by  statute  to  construct  and  operate  these 
works,  it  is  not  responsible  in  damages  for  the  necessary 
consequences  which  follow  the  doing  of  tlie  work  which 
it  has  been  authorized  to  do.  The  word  "necessary"  nuist 
be  emphasized  in  that  sentence,  because  the  co-relative 
principle  is  that  the  company  is  responsible  for  damages 
lor  any  injury  wliich  might  possibly  have  been  avoided 
in  the  doing  of  its  works  by  the  use  of  the  most  modern 
appliances  and  methods  known  to  it  to  avoid  injury. 
Tlien  follows  the  proposition  tlial,  having  made  their 
works  in  the  best  and  most  carelul  manner  possible,  the 
obligation  arises  to  maintain  them  in  efficient  condition, 
and  if  damage  arises  from  neglect  so  to  do,  again  liability 
arises,  ht  is  not  possible,  within  the  limits  of  this  paper, 
to  fully  illustrate  the  .scope  of  these  principles.  A  lew 
brief  illustrations  must  suffice.  The  lirst  case  of  note 
arose  in  ICngland  in  1S93,  m  t^ie  case  of  the  National 
Telephone  Company  v.  Baker.  It  was  a  very  thoroughly 
considered  case,  llie  National  Telephone  Company,  in  the 
particular  municipality  in  question,  had  their  system  in 
operation  lor  a  number  of  years,  and  they  were  using  the 
well-known  telephone  construction  with  grounded  wires. 
The  defendant  obtained  statutory  authority  to  construct 
a  tramway  and  run  it  by  electricity,  using  a  trolley 
.systemi,  putting  up  their  wires,  and  so  operating  the  rail- 
way. When  they  ijegan  operations  the  telephone  company 
found  its  service  utterly  inclliciedit,  because  of  currents 
used  in  connection  with  the  trolley  system  affecting  their 
wires.  They  brought  action  to  stop  the  defondants  from 
operating  tiieir  tramway,  or,  at  any  rate,  to  lay  upon 
them  the  expense  of  converting  their  existing  telephone 
system  with  tlie  grounded  wire  to  the  metallic  circuit. 
The  telephone  company  failed.  The  holding  was  that  the 
tram  company,  having  statutory  authority  to  construct 
their  tramway  and  operate  it  in  the  way  they  did,  were 
not  liable  for  damages.  In  other  words,  the  Legislature 
having  given  the  tram  company  the  authority  they  had 
done,  and  they  having  confined  their  operations  within 
the  limits  of  the  authority,  the  telephone  company  were 
in  the  same  position  as  the  man  wjio  feels  nim.sefl  aggriev- 
ed by  having  a  railway  run  in  front  of  or  in  proximity  to 
his  property.    He  simply  has  to  put  up  with  that  injury. 

Other  cases  might  be  cited  illustrating  the  same  prin- 
ciple, but  the  statement  of  law  in  the  last  case  is  very 
clear  and  definite.  Very  similar  questions  have  arisen  in 
sotne  of  the  American  States,  and  the  same  result  arrived 
at.  For  instance,  in  a  case  between  the  Cincinnati  Tele- 
graph Company  and  the  Cincinnati  liailway.  The  tele- 
phone coinpany  having  been  earlier  in  date  by  ten  years 
could  not  restrain  the  operation  of  the  trolley  or  the  in- 
terference by  the  trolley  current  with  their  circuits.  The 
auxiliary  principle  that  it  is  only  such  damage  as  is  the 
necessary  consequence,  for  which  they  are  relieved  of  re- 
.sponsiliility,  and  that  they  are  responsible  for  any  damage 
which  can  be  avoided,  is  perhaps  best  illustrated  by  the 
vibration  cases,  of  which  tlicre  are  quite  a  nuiiiiber — one 
in  Kngland,  Shelfer  v.  City  of  London  J^iglilnig  Company  ; 
another  in  Montreal,  Garreau  v.  Montreal  I<iglit,  Heat  <Sr 
Tower  Company  ;  and  another  in  Hamilton,  llopkins  v. 
Canada  Power  &  Light  Company.  In  each  of  these  cases 
the  ccjmpany  had  authority  to  con.struct  a  power  house 
and  operate  it.  In  each  case  they  did  .so.  In  the  Shelfer 
ca.se  they  discharged  steam,  and  also  caused  injury  by  vi- 
Jiration.  In  the  Ciarreau  and  in  the  Ilamiilton  cases  injury 
to  the  adjoining  property  was  caused  by  vibration.  In  all 
cases  the  coimpany  were  held  liable,  it  l)eing  held  that 
while  they  had  the  power  under  their  statute  to  consitnict 
the  works,  the  works  might  have  been  so  constructed  as 
not  to  cause  this  viliration,  and  the  construction  of  the 
works  not  being  compulsory  upon  .the  company,  they  were 
liable  in  each  case  for  the  damages  to  the  prdjurty  ol  the 
respective  ])laintiffs. 

The  last  casie  along  this  line  to  which  I  desire  to  rcler 
is  a  very  recent  one,  decided  by  the  Privy  Council  in 
Kngland,  being  the  ScMith  African  Cable  &  Telegraph  Com- 
l)any  v.  the  Capetown  ICIectric  Tramway  Comi)any.  It  is 
interesting  as  perhaps  forctcasting  decisions  ujion  the  <|ues- 
tions,  the  arising  of  which  has  been  looked  lor  for  .senile 
time,  viz.,  upon  wliom  the  responsibility  for  dannages  by 


electrolysis  to  water  pipes,  etc.,  arises.  In  the  particular 
case  the  cable  company  ran  through  Capetown  Bay  on  its 
way  to  England.  The  Capetown  'tramway  Company  oper- 
ated a  tramway  upon  the  trolley  systemi.  The  current 
from  the  electrical  tramway  in  some  way  found  its  way 
into  the  water,  and  thus  into  the  sheathing  of  the  cable. 
It  apparently  did  not  attack  the  cable  at  all,  but  the  re- 
sult of  the  operation  of  the  current  was  to  so  interfere 
with  the  cable  that  it  was  absolutely  useless  for  the 
transmiis.sion  of  messages.  The  Telegraph  &l  Cable  Com- 
pany brought  action,  which,  having  gone  to  the  highest 
courts  in  the  colony,  found  its  way  to  the  Privy  Council. 
The  ultimate  result  was  that  the  telegraph  company  fail- 
ed, it  being  held,  under  the  same  principle  as  that  enunci- 
ated ill  the  National  v.  'Baker  and  several  cases  previously 
mentioned,  that  they  were  not  responsible  in  this  way  to 
the  service  of  the  cable  company,  they  having  statutory 
authority  to  run  their  tramway  and  operate  it  with  the 
devices  with  which  it  was  operated,  the  cable  company 
must  be  left  to  protect  their  own  cable  by  such  devices 
as  they  might  be  able  to  use. 

Space  forbids  the  extended  consideration  ol  the  principles 
upon  which  these  decisions  proceed.  The  ellect  of  them 
from  a  practical  standpoint  is  apt  to  be  viewed  diflerently 
by  different  individuals,  dependent  very  largely  as  the  law- 
yers find  such  things  do,  upon  the  nature  of  the  personal 
interests  of  the  party  concerned.  There  is  always  the  bal- 
ancing of  the  apparent  wrong  or  injustice  done  to  the 
party  whose  existing  system  is  interfered  with  against 
greater  public  interest  wliich  cannot  permii  of  an  existing 
company,  for  any  purpose,  being  able  to  fence  off  a  whole 
territory  or  centre  of  activity  entirely  for  itself  on  account 
of  the  fact  that  the  operations  of  other  concerns  may  tend 
to  iiiterlere  with  its  operations,  particularly  where  dealing 
with  .such  an  elusive  matter  as  electricity.  It  is  now 
perhaps  scarcely  of  interest  in  the  branch  of  law  with 
which  perhaps  commercial  men  are  most  frequently  con- 
cerned in  everyday  life,  viz.,  the  law  of  contract.  There 
are  practically  no  matters  which  are  of  special  concern  to 
electrical  men  any  more  than  to  men  engaged  in  other 
branches  of  commercial  activity,  and  it  may  be  said  that 
the  general  experience  of  legal  imeii  is  that  convmercial 
men  generally  have  a  jiretty  general  knowledge  of  its 
principles. 

There  are  perhaps  the  old  c|Uestioiis,  Irom  an  electrical 
standpoint,  of  the  effect  of  telegraph  messages  or  telephone 
coniimunications  as  constituting  a  contract.  .Sufficient  to 
briefly  state  that  a  contract  may  be  just  as  effectually 
made  by  telegram  as  by  a/ny  other  way,  provided  there 
is  an  explicit  agreement  upon  the  subject  matter  of  the 
contract.  The  original  message  is,  of  course,  the  proper 
evidence  of  it.  A  contract  in  any  matter  that  can  legalh- 
be  a  subject  of  oral  bargain  can  be  just  as  well  made 
over  the  telephone  as  by  personal  interview  ;  the  only 
practical  difficulty  that  arises  in  case  of  dispute  is  to 
])rove  the  identity  of  the  person  talking  ;  that  is  the 
same  question  of  proving  the  fact,  and  it  does  not  affect 
the  binding  nature  ol  the  contract  if  the  fact  be  proved, 
although  prudence  suggests  the  confirmation  of  any  con- 
tract made  over  the  telephone  in  any  matter  of  inipori- 
ance  by  letter. 

On  the  c[uestion  as  to  the  responsibility  of  a  telegraph 
company  lor  failure  to  transmit  a  message,  this  is  one 
which  under  the  law  in  this  country  arises  entirely  be- 
tween the  sender  of  the  telegram  and  the  cotiiipaiiy.  There 
/S  no  contract  with  the  receiver  of  the  telegram,  or  in- 
tended receiver,  and  the  receiver  is  not  eiifitled  to  sue  a 
company  for  either  failure  to  transmit  a  message  or  im- 
properly transmit  a  message.  There  is  only  one  other 
observatioai,  a  very  trite  one,  but  one  which  can  liardlv 
ever  l)e  said  to  be  (juite  useless,  viz.,  that  in  the  making 
of  contracts  embodied  in  writing,  the  important  matter 
for  the  engineer  is  the  part  wlucli  I, ills  to  his  lot,  llu> 
preparation  of  the  speeilicatioiis  and  i>\  tlir  iDiiliact.  If 
lie  is  in  any  way  responsible  therelor,  lie  iiiiust  bear  111 
mind,  first,  last,  and  all  the  time,  thai  it  is  what  is  in 
writing  and  the  plain  meaning  of  the  writing,  as  it  will 
be  read  by  a  judge  or  a  third  party,  that  counts,  and  that 
he  is  entitled  to  the  enforcement  of.  It  is  at  this  ])oint 
tliat  the  lawyer  refers  to  the  desirability  ol  consulting 
\-our  solicitor  upon  such  matters,  good  advice  under  all 
circumstances,  even  if  coining  from  an  interested  source, 
but  that  advice  is  subject  to  modification.  In  the  first 
])lace,  a  business  man  or  concern  has  to  frame  its  owii 
contracts.  If  a  lawyer  is  to  be  consulted  in  every  turn  of 
a  conidnercial  Inisiness,  a  considerable  nimnber  of  inemibers 
of  that  pr<)fession  would  .soon  form  a  necessary  iiart  ol 
the  staff  of  every  considerable  concern. 

Business  men  nowadays  have  to  be  capable  of  tlunisehes 
clearly  expressing  tl'eir  own  contracts,  and  the  lawyer, 
even  when  cenisiiltcd,  has  hi.s  limitations,  sometimes  very 
sh;ui)ly  defined.  He  must  be  dependent  iqion  his  client 
and  upon  the  engineer  for  exact  instructions,  not  only  as 
to  what  is  desired,  but  as,  in  many  instances,  to  the  form 
in  which  it  must  be  expressed,  and,  speakiiug  generally, 
specifications  and  the  technical  part  of  a  contract  require 
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more  care  at  llie  hands  of  an  engineer  when  a  lawyer  is 
engaged  than  at  other  times.  Where  a  lawyer  and  engineer 
are  emiployed,  their  collaboration  ought  to  produce  a  pro- 
perly-lramed  contract.  "In  the  multitude  ol  counsellors 
there  is  wisdom."  Unfortunately  there  is  another  adage 
which  sometimes  has  to  be  borne  in  mind  ;  "To  many 
cooks  spoil  the  broth."  Of  the  desirability  of  clear  ex- 
pression and  the  avoiding  of  ambiguity  nothing  need  be 
said,  but  the  difficulty  not  infrequently  arises  ironi  ac- 
cepting wording  suggested,  for  instance,  by  a  selling  agent 
or  by  the  other  jDarty  to  the  contract,  with  an  explana- 
tion wliich  he  gives  of  the  m^;aiiing  of  it,  or  wfiat  he 
understands  thereby,  or  with  a  statement  of  what  he  in- 
tends to  do  under  it.  These  statements  and  explanations 
are  of  no  value  whatever.  They  'cannot,  as  a  rule,  even 
be  given  in  evidence  if  question  arises.  It  is  wliat  is 
written,  and  only  what  is  written,  that  is  considered  in 
the  dealing  with  a  written  contract. 

As  a  last  matter,  which  is  of  interest  purely  to  Ontario 
men,  1  desire  for  a  few  moments  to  refer  to  the  operation 
of  what  are  known  as  the  Conmee  clauses  of  the  Muni- 
cipal Act,  princiiJally  by  reason  of  the  misappreheaisioiis 
that  exist  in  many  quarters  in  regard  to  the  Act  and  its 
scope  and  effect.    This  has  i^erhaps  arisen  in  many  in- 
stances by  reason  of  the  construction  placed  upon  the  Aci, 
and  the  campaign  directed  against  it  by  some  newspai)ers 
in  the  larger  cities,  principally  those  of  the  city  of  To- 
ronto.   Whether  such  arises  from  a  feeling  of  hostility  to 
the  man  whose  name  it  bears,  or  otherwise,  I  cannot  say. 
It  may  be  of    some  assistance  to  deal  briefly  with  the 
origin  of  the  Act.    It  did  not  at  all  originate  at  the  in- 
stance  of   the   electrical   companies.    The  situation  very 
briefly  is  this  :   A  large  number  of  electrical  plants,  chicl- 
ly  for  lighting    purposes,    had  been  instaik-a  111  various 
municipalities  throughout  the  I'rovince  at  a  time  when  no 
municipality  had  any  right  to  engage  in  the  supplying  of 
electric  light    or    power.    With  the  development    of  tlie 
municipal  ownership  idea  these  municipalities,   as  is  not 
infrequently  the  case  with  municipalities  and  <jthers  look- 
ing at  business  conducted  by  other  people,   thought  tliat 
they  were  being  charged  too  highly  by  the  companies,  and 
that  the  companies    were  making   a  good  thing  out  of 
thetii,  which  in  many  instances  was  perhaps  not  a  correct 
view  of  the  existing  facts.    But  they  Ijegan  to  agitate  lor 
the  passing  of  an  act  giving  the  municipalities    power  to 
build  electrical  plants.    Then  the  electrical  companies,  see- 
ing their  business   threatened,    opposed   the  granting  of 
these  powers.    It  was  thought  that  justice  to  the  existing 
companies  demanded  that  where,  as  in  many  places,  jilants 
had  been  put  in  on  the  faith  of  contracts  with  the  muni- 
cipality,  and  in  the  expectation  of  being  able  to  supply 
the  public  lighting  service,  and  as,  in  niiaiiy  instances,  liie 
owners  of  those  jilants  paid  taxes  to  considerable  extent, 
that  it  would  not  be  fair  to  allow  the  municipality  to 
take  public  money,  including  the  taxes  of  the  electric  liglit 
owners,    to  estal)lisli  a  plant  in  competition  with  tlieiii, 
and  consequently  these  clauses  were  finally  pas.scd  in  the 
form  in  which  they  appeared  in  the  amendment  known  as 
the  Conmee  Act,  which  subsequently  was  coii.solidated  into 
the  Municipal  Act.    The  clauses  are  distinctly  aaid  defin- 
itely enabling  clauses.    They  give  the  municipalities  the 
right,  which  thev  previously  had  ^not,  to  themselves  con- 
.struct  gas,  electric  light  or  water  works.    Then  the  Act 
proceeds  to  make  it  a  condition  that  where  there  is  an  ex- 
isting gas,  electric  light  or  water  works  company  for  or 
in  a  mainicipalitv,  the  municipality  cannot  itself  estalilish 
a  plant  without  first  having  offered  to  buy  out  the  exist- 
ing plant  at  a  price  which  the  municipality  first  named. 
If  the  existing  company  does  not  see  fit  to  accept  the  offer 
they  may  appoint  an  arbitrator,  and  the  price  is  then  de- 
termined by  three  arbitrators  appointed  as  provided  hv  the 
general  arbitration  clauses  of  the  Act,  or,  in  certain  in- 
stances,  by  the  official  municipal  arbitrator.    After  the 
arbitration  has  been  held,   the  miunicipality  may  either 
accept  the  amount  fixed  by  arbitration,  pay  the  price,  and 
acquire  the  plant,    or    they  may  decline  so  to  do,  the 
only  consequence  of  that  event  being  that  they  have  to 
pay  the  costs  of  the  arbitration.    If  the  owners    go  into 
the    arbitration,  they    are  obliged  to  sell    at    the  price. 
W,  however,  they  do  not  want  to  part  with  their  plant, 
they  simply  pay  no  attention  to  the  municipality's  first 
notice,   decline  to  appoint  an  arbitrator,   and    {hen  the 
municipality  is  at  liberty  to  go  on  and  establish  its  own 
plant.    There  was  at  one  time  some  difference  of  opinion 
as  to  this  last  matter,  as  to  whether  or  not  a  coinpanv 
could  be  compelled,  under  the  clauses  of  the  Act,  to  sell. 
This  appears  to  be  now  well  settled  in  accordance  with 
what  is  above  stated,  that  the  company  are  not  by  the 
Act  compellable  to  part  with  their  property,  and  this  is 
one  of  the  grave  complaints  made  against  the  operation 
of  the  Act.    So  far  from  the  provisions  of  the  Act  as  to 
arbitration  and  the  method  in  which  the  jirice  is  to  be 
ascertained    are    concerned    being  the  subject  of  complaiiu 
at  the  instance  of  the  municipalities,   it  should  fairly  In- 
subject  of  complaint  at  the  instance  of  the  companies. 
In  ordinary  expropriation  matters  it  is  a  fixed  rule  of 


law  that  a  person  desiring  to  expropriate  must  pay  the 
very  highest  price,  llr.  Hayes,  president  ol  the  6rand 
Trunk  Railway,  has  referred  to  the  right  of  railway  ex- 
propriation in  a  satirical  way  as  "the  righi  to  pay  double 
what  anybody  else  would  be  called  upon  to  pay.'  In 
the  Conmee  Act  the  provisions  for  the  preventing  any- 
thing of  the  kind  resulting  to  the  municipality  are  very 
wide  and  sweeping.  They  provide  that  all  Uepreciation 
must  be  allowed  for,  that  the  value  must  l>e  fixed  accord- 
ing to  the  actual  condition  of  the  works,  resulting  from 
wear  and  tear,  or  by  reason  of  system  or  appliances  hav- 
ing become  in  whole  or  in  part  obsolete,  and  having  re- 
gard to  the  value  of  the  works  to  the  corporation  pur- 
chasing, and  the  extent  to  which  they  cam  make  use  of 
same,  and  the  cost  of  procuring  more  valuable  and  more 
modern  improvements  or  appliances  therefor.  If  provi- 
sions of  that  kind  were  made  in  regard  to  exproprialitm 
of  private  property,  at  the  instance  of  a  railway  cois>- 
pany,  it  would  give  rise  to  small-sized  rebellion. 

There  is  much  more  that  could  be  said  up>on  the  sub- 
ject, but  it  is  likely  that,  except  for  the  purposes  of  the' 
City  of  Toronto  and  the  desire  of  its  aldermen  who  are 
anxious  to  acquire  the  gas  company's  property,  the  act  is 
becoming,  and  will,  in  consequence  of  the  provisions  al- 
ready made  and  in  contemplation  in  connection  with  the 
distribution  of  Niagara  power  over  Western  Ontario,  be- 
come of  less  and  less  practical  importance.  In  many  in- 
stances operation  of  the  act  has  been  unfortunate  to  the 
owners  of  plants,  for  instance  at  Keuora,  and  again  down 
in  the  County  of  Carlton,  and  again  at  Midland,  the 
owner  got  in  each  case  somewhere  in  the  neighborhood  of 
30  per  cent,  of  the  original  cost  of  the  plant,  and  it  is 
not  possible  to  see  how,  in  view  of  the  provisions  of  the 
act,  he  could  hope  to  obtain  full  original  cost  therefor. 


SPARKS. 

Mr.  Ormond  Hig-man,  Jr.,  B.  Sc.,  consulting  electrical  eng^i- 
neer  of  Edmonton,  has  (been  granted  a  fifteen  year  exclusive 
franchise  for  electric  lighting  in  the  town  of  Fort  Saskatchewan, 
Alberta. 

Mr.  Wilfrid  Phillips,  manager  of  the  Winnipeg  Electric.  Rail- 
way, states  that  it  is  the  intention  to  electrify  the  road  to  Sielkirk 
as  quickly  as  possbile,  but  it  will  probably  be  six  monthit  before 
the  work  is  completed. 

The  Western  General  Electric  Company,  Red  I'>eer,  Alia.,  are 
enlarijing  their  electric  plant,  and  haxo  placed  an  order  with  the 
Ivobb  Engineering  Company  for  a  250  horse  power  compound 
Corliss  engine  and  Robb-Mumford  boiler. 

The  electric  light  plant  at  Trail,  H.C..  owned  by  the  Con- 
solidated Mining  iV  Oevelopment  Company,  was  deslroved  br 
fire  June  13th.  The  loss  is  $iS,ooo.  fully  covered  bv  insurance. 
The  plant  furnished  the  lights  for  Trail  and  for  I  he  Trail  smelter. 

The  Cranbrook  Electric  Eight  Com|-iany.  of  t"ranbroi->k,  H.  C, 
are  investigating  the  advisalidity  I'f  installing  its  own  water 
power  system  on  Cranbrook  Creek,  about  e  ght  miles  from  the 
citj'.  They  have  abundance  of  water  and  .i  25  fivM  fall.  At 
present  the  plant  is  operated  by  steam  poMer,  the  steam  being 
supplied  to  the  Company's  own  engine  hv  the  East  Kootenav 
Lumber  Company,  of  Cranbroook. 

Surveys  are  being  made  for  the  extension  of  the  transmission 
line  from  Greenwood,  H.  C,  to  the  .Mother  Lixle  mines  of  the 
British  Columbia  Copper  Company  and  to  the  B»-<undary  Falls 
smelter  of  the  Dominion  Copper  Company,  each  boirjg^  a  distance 
of  about  four  miles  from  Greenwood.  Both  ol  these  concerns 
will  substitue  electr  icitj-  lor  steam  power  on  the  comp'etion  of 
the  lines.  The  work  is  being  done  by  the  British  Columbia  Con- 
tnicting  &  nistrilniling  Company,  .t  subsidian  company  of  the 
West  Kootenav  Power  &  I-ight  Company.  The  sub-stations  are 
now  being  built  at  Greenwood  and  Grand  Forks. 

The  power  development  for  the  Montreal  Light,  Heat  & 
Power  Company  at  Soulanges  is  under  way.  Water  will  be 
taken  from  the  Soulanges  Canal  about  2,000  feet  east  of  Lock 
No.  4,  and  will  drop  55  feet  to  the  water  wheels  and  then 
through  the  tail  race  into  the  St.  Lawrence  river.  The  con- 
tract includes  the  construction  of  a.  canal  about  one-halt  mile 
long  and  160  feet  wide  from  the  bottom  with  hanks  sloping  2  :  1. 
The  construction  of  this  canal  will  be  similar  lo  the  coi'siruc- 
tion  of  the  Soulanges  Canal.  It  is  estimated  there  will  be 
about  300,000  cubic  y.irds  of  excavation  required.  The  power 
house,  penstock  .-ind  dam  will  be  constructed  of  reinforced  con- 
crete. The  total  development  will  be  about  .2o,ckx)  h.p. ,  c-on- 
sisting  of  four  units  of  5,000  h.p.  each. 

The  St.  Francis  Hydraulic  Company,  of  D'Israeli,  V?"c.,  have 
found  that  the  demand  for  electric  power  is  exoccvfing  their 
present  equipment,  and  have  i>ist  placed  an  order  with  .■Xllis- 
Clialniers-lMillock,  Limited,  of  Montreal,  for  another  750  k.w,  3 
phase,  60  cycle,  .ilternating  current  generator,  with  step-up  and 
step-down  transformers,  switchboards  and  other  accessories. 
The  necessary  waterwhoo's  will  be  supplied  by  the  Jenckes  Ma- 
chine Conipanw  of  Sherbrooko.  It  is  uudersti>od  that  the  .^s• 
beslos  it  .\sbcstic  Company,  of  Panv  ille.  have  decided  to  make 
an  extensive  uss  ot  electricity  in  the  operation  of  their  mines 
and  that  other  asbestos  mines  have  the  subject  under  considera- 
tion. 
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CONVENTION  NOTES 


The  exhibits  of  electrical  apparatus  at  the  Canadian 
Electrical  Association  Convention  were  doubtless  less 
numerous  than  it"  the  Association  had  met  on  the 
Canadian  side.  There  were,  however,  several  interest- 
ing exhibits. 

The  Canadian  General  Electric  Company  occupied 
Parlors  A,  B  and  C  on  the  second  floor  of  the  Cataract 
House,  where  they  received  their  friends  and  proclaim- 
ed the  merits  of  "C.  G.  E."  apparatus.  This  Company 
distributed  to  the  members  a  neat  memorandum  book, 
enclosed  in  leather  cover. 

The  Oneida  Community,  Limited,  of  Niagara  Falls, 
Ont.,  exhibited  their  popular  galvanized  chain  for  the 
suspension  of  arc  lamps,  a  working  installation  being 
shown  in  the  Cataract  House. 

The  Canadian  Westinghouse  Company's  exhibit  was 


The  exhibit  of  the  Pittsburgh  Transformer  Company 
was  in  charge  of  Mr.  H.  G.  Steele,  who  worked 
energetically  explaining  the  construction  and  merits  of 
the  apparatus  exhibited.  The  company  chose  for  its 
exhibit  a  complete  line  of  25  cycle  transformers,  these 
being  of  particular  interest  on  account  of  the  fact  that 
the  25  cycle  transmission  is  common  at  the  Falls.  In 
passing  it  may  be  mentioned  that  all  of  the  transform- 
ers except  one  were  disposed  of  by  sale  to  one  of  the 
local  power  companies  at  the  close  of  the  convention. 
The  company  dispensed  "Pittsburgh  Smoke"  in  the 
shape  of  a  popular  brand  of  Pittsburgh  stogie,  there 
being  boxes  of  these  constantly  on  tap  throughout  the 
convention.  The  Pittsburgh  Transformer  Company  is 
to  be  congratulated  upon  the  handsome  manner  in 
which  its  product  was  exhibited  at  the  convention. 

No  souvenir  was  more  appreciated  than  that  bear- 


ExHiBiT  OF    Pittsburgh  Transformer  Company  at  Canadian  Electrical  Association  Convention. 


placed  in  the  large  first-floor  parlor  of  the  Cataract 
House,  where  the  chief  feature  was  the  Nernst  lamp 
for  which  the  Canadian  Westinghouse  Company, 
Limited,  are  licensee  manufacturers  for  Canada.  The 
lamp  was  shown  in  all  sizes  and  types.  The  new 
series  lamp  attracted  a  great  deal  of  attention.  This 
was  shown  in  two  types,  for  socket  and  goose  neck 
suspension.  Among  the  other  detail  apparatus  manu- 
factured in  Canada  by  the  Company  was  shown  fan 
motors,  recording  wattmeters,  transformers,  and  arc 
lamps. 

Allis-Chalmcrs-nullock,  Limited,  of  Montreal,  exhibit- 
ed a  number  of  beautiful  framed  bromide  enlargements 
of  some  of  the  machinery  which  they  hava  already 
built  and  installed  during  their  short  career.  The 
most  noticeable  was  the  power  house  of  the  Northern 
Aluminum  Company  at  Shawinigan  l'"alls,  Que.,  con- 
taining the  largest  inter-polar  generators  ever  built. 
As  usual,  the  company  p  rinted  and  circulated,  at  four  in- 
tervals, the  "Register"  of  name  of  sthose  in  attendance, 
which  is  always  a  serviceable  feature  of  these  conven- 
tions. The  publication  of  this  Register  was  under  the 
direction  of  their  advertising  manager,  Mr.  John  S. 
MacLean. 


ing  the  compliments  of  the  Sunbeam  Incantlescent 
Lamp  Company.  It  was  a  handsome  purse  of  the 
best  quality  of  leather,  the  inscription  on  which  was 
designed  to  remind  the  recipient  of  the  superior  quali- 
ties of  "  Sunbeam  "  lamps. 

Mr.  W.  A.  Lewis,  representing  Messrs.  J.  A.  Daw- 
son &  Company,  dealers  in  street  railway,  electrical 
and  mill  supplies,  Montreal,  handed  a  silver  paper 
knife  to  everyone  present. 

The  Miller  Anchor  Company,  of  Hamilton,  gave 
demonstrations  of  the  working  of  the  Miller  safetv  an- 
chor which  has  recently  been  placed  on  the  Canadian 
market.  This  anchor  is  made  of  cast  iron  with  rods 
of  wrought  iron,  and  is  claimed  to  be  easy  to  install 
and  to  have  very  great  resistance. 


The  Wimiipej;  Kk-clric  Railway  Company  liavi-  .iiiiKniiu-ril  a 
scliodule  ol' rates  (or  power  anil  lij^litinj;,  consoi|iient  upon  tlio 
(^omplolion  of  their  electrical  power  plant  on  Winnipeg-  River  at 
Lae  tin  Honnel.  '  It  is  very  satisCai  lory  to  llie  eitizens,  guaran- 
teeing a  reiluclion  of  tVoni  50  ti)  70  per  cent,  in  rales.  Power  is 
cut  from  twenty  aiul  twelve  anil  one-half  cents  pei-  hour  for  ele- 
vators anil  motors  to  six  anil  four  cents,  respectively,  aiul  lig:ht- 
ing-  will  cost  ten  cents  instead  of  twenty. 
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I    QUESTIONS  AND  ANSWERS  | 
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GENERAL  RULES  TO  BE  OBSERVED  BY  CORRESPONDENTS  : 

1.  All  enquiries  will  be  answered  in  the  order  received,  unless  special  circum- 

stances warrant  other  action. 

2.  Questions  to  be  answered  in  any  specified  issue  should  be  in  our  hands  by 

the  close  of  the  month  preceding  publication. 

3.  Questions  should  be  confined  to  subjects  of  general  interest.    Those  pertain- 

ing to  the  relative  value  of  different  makes  of  apparatus,  or  which  for  in- 
telligent treatment  should  be  placed  in  the  hands  of  a  consulting  engineer, 
cannot  be  considered  in  this  department. 

4.  To  avoid  tiouble  and  unnecessary  delay,  correspondents  should  state  their 

questions  clearly,  so  that  there  can  be  no  possible  doubt  as  to  the  infor- 
mation required. 

5.  In  all  cases  the  names  of  our  correspondents  will  be  treated  confidentially. 


QuES.  No.  I. — I  recently  installed  a  large  number 
of  enclosed  fuses  in  a  factory  in  Port  Hope,  and  since 
that  time  the  new  standard  fuses  of  the  Underwriters 
have  come  into  use.  I  have  been  recommended  to 
discard  these  old  fuse  blocks  and  substitute  all  New 
Code  blocks,  but  as  the  expense  of  such  a  change 
would  be  material,  I  would  be  glad  if  you  would  ad- 
vise me  whether  you  think  it  necessary  or  not.  Is 
there  any  chance  of  my  not  being  able  to  get  fuses  to 
fit  these  old  style  blocks  in  the  future  ? 

Ans. — Your  case  is  similar  to  many  which  have 
arisen  recently  where  fuse  blocks  were  installed  just 
prior  to  the  coming  into  force  of  the  new  rules  of  the 
Underwriters.  The  old  fuses  are  perfectly  safe  to 
use,  and  offer  just  as  good  a  protection  as  the  New 
Code  fuses.  As  you  are  doubtless  aware,  the  old 
Code  fuse  of  one  manufacturer  would  not  fit  the 
block  of  another,  and  the  only  material  modification 
as  called  for  by  the  New  Code,  is  that  all  manufac- 
turers shall  make  interchangeable  blocks  and  fuses. 
We  would  suggest  that  any  new  blocks  which  you  in- 
stall should  be  of  the  New  Code  type,  but  there  is  no 
necessity  for  throwing  out  the  old  blocks.  These  old 
blocks  are  entirely  acceptable  to  the  Underwriters, 
and  we  do  not  think  you  will  have  any  difficulty  in  ob- 
taining fuses  for  them. 


QuES.  No.  2.  —  It  is  proposed  to  procure  power  for 
some  plants  by  means  of  the  wind  which  could  be  used 
to  fill  in  some  air  reservoirs  to  a  certain  pressure  which 
would  supply  the  power  when  there  is  no  wind.  When 
the  wind  blows  the  reservoirs  are  filled  but  not  used  to 
supply  the  power,  (a)  Do  you  know  of  any  such 
installation  for  small  or  large  plant,  industry  or  water- 
works, etc.  ?  (b)  Give  me  the  names  of  places  and 
parties  using  such  installations,  (c)  Give  me  names 
of  concerns  manufacturing  such  plants,  whom  I  could 
write  to  and  get  information  from. 

Ans. — We  regret  that  we  have  absolutely  no  infor- 
mation concerning  the  class  of  equipment  about  which 
our  correspondent  asks,  but  would  suggest  that  he 
communicate  with  the  manufacturers  of  windmills, 
both  in  Canada  and  United  States.  The  onlj-  name 
which  we  have  at  present  before  us  is  that  of  the 
Ontario  Wind  Engine  &  Pump  Company,  Limited, 
Atlantic  Ave.,  Toronto.  We  are  inclined  to  think 
that  the  windmill  people  will  be  able  to  give  you  the 
desired  information  if  any  plant  such  as  you  mention 
has  been  installed.  While  a  large  amount  of  power 
could  be  taken  from  the  wind,  still  the  uncertainty  of 
such  a  source  has  in  the  past  made  it  a  scheme  of 
extremely  doubtful  value,  and  in  this  respect  it  may  be 
ranked  on  a  par  with  the  appliances  used  for  obtaining 
energy  from  the  motion  of  waves.  In  order  to  get 
power  from  the  wind  in  any  reasonable  quantity,  the 
expense  of  installing  the  windmills  and  putting  in 
storage  reservoirs  to  contain  anywhere  near  a  reason- 
able amount  would  be  very  high,  and  we  think  it  is 
quite  likely  that  a  small  gasoline  engine  would  be 
much  more  satisfactory  and  cheaper  in  the  long  run. 


to  the  tandem  compound  ?  For  a  given  horsepower 
what  will  be  the  difference  in  price  between  the  two 
types  of  machine  ? 

Ans. — Throughout  various  parts  of  Canada  in  direct 
connected  parallel  running  alternating  plants,  cross 
compound  engines  as  small  as  250  horse  power  have 
been  installed,  and  while  we  think  this  size  is  a  little 
on  the  small  sidz,  still  the  results  obtained  from  a  cross 
compound  engine  are  always  worthy  of  consideration 
no  matter  what  the  size  of  equipment  may  be.  In 
engines  for  this  service,  where  the  sizes  run  400  horse 
power  and  upwards,  we  think  we  are  safe  in  saying 
that  the  use  of  the  cross  compound  engine  is  always 
desirable.  This  type  has  many  advantages  which  can- 
not be  obtained  in  a  tandem  engine,  smaller  variation 
in  angular  velocity  being  one  of  the  chief  features,  as 
the  machine  has  four  impulses  per  revolution  as  against 
two  in  the  tandem.  In  the  smaller  types  of  machines 
the  difference  in  price  for  a  given  horse  power  may 
have  a  material  efl^ect  when  considering  the  purchase 
of  such  equipment,  but  in  the  larger  sizes  the  cross 
compound  machine  will  cost  but  little  more  than  the 
tandem. 


Qles.  No.  4.  — Is  the  figure  of  $16.53  per  horse 
power  per  year  given  in  the  Hydro-Electric  Report  as 
the  price  for  Toronto,  anywhere  near  the  cost  at  which 
such  power  will  be  sold  ? 

Ans. — $16.53  represents  the  cost  of  the  power 
delivered  at  the  Toronto  substation  and  including  that 
structure,  on  a  basis  of  a  50,000  horse  power  load. 
To  get  the  price  at  which  power  should  be  sold  in 
Toronto  you  will  have  to  add  to  the  above  figure  the 
cost  of  distributing  the  energy  to  the  secondary  sub- 
stations, and  the  cost  of  distributing  the  power  from  the 
secondary  substations  to  the  consumer.  On  top  of  this 
you  would  have  to  add  the  percentage  of  profit  which  the 
company  will  demand,  and  then  you  will  have  a  figure 
which  will  no  doubt  very  closely  approximate  the  price 
at  which  power  will  he  sold,  on  the  basis  of  a  load  of 
50,000  horse  power.  This  load,  however,  does  not 
exist  at  the  present  time,  and  it  will  probably  be  many 
years  before  such  an  amount  will  be  required  by  the 
City  of  Toronto.  Therefore,  tt>  get  the  present  cost, 
the  basic  price  of  $16.53  ^^i"  to  be  increased 

according  to  the  amount  of  energy  demanded  in  the 
immediate  future,  and  the  additions  made  thereto  as 
mentioned  above. 


QuEs.  No.  3. — Where  alternators  are  direct  connect- 
ed to  engines  and  are  to  be  run  in  parallel,  would  you 
recommend  the  cross  compound  engine  in  preference 


Ori-s.  No.  5.  — If  you  will  give  me  the  following  in- 
formation through  your  columns,  in  connection  "with 
storage  batteries,  I  shall  be  obliged,  (a)  What  is  the 
voltage  across  the  terminals  of  each  cell  at  the  end  of 
the  charge  while  the  charging  current  is  still  on,  and 
what  will  this  drop  to  when  the  charging  current  is 
stopped?  (b)  What  voltage  per  cell  is  considered  the 
danger  point  at  the  end  of  the  discharge?^  (c)  What 
is  the  regulation  of  a  cell  from  no  load  to  full  load.' 
(d)  What  is  the  efliciency  of  a  good  stor.ige  batterv.^ 

Ans. — (a)  When  the  charge  is  complete,  that  is  to 
say,  the  occasional  overcharge,  the  voltage  per  cell 
will  run  as  high  as  2.6,  and  will  drop  to  2.1  to  2.11; 
when  the  charging  current  is  stopped.  Probably  the 
voltage  at  the  end  of  an  ordinary  charge  will  not  exceed 
2.4.  (b)  When  a  cell  gets  down  to  between  1.75  and 
1.8  volts,  the  discharge  has  been  carried  as  far  as  good 
practice  will  allow,  (c)  The  only  figures  covering 
regulation  which  wc  have  show  the  volts  of  a  fully 
charged  cell  when  delivering  current  at  the  eight  hour 
rate  of  discharge  and  at  the  one  hour  rate  of  discharge, 
tlio  lloating  voltage  being  given  as  2.0S.  With  the 
cell  temperature  at  So  degrees  Fahrenheit,  the  voltage 
at  the  terminals  at  the  eight  hour  rate  of  discharge  will 
be  2.05  and  at  the  one  hour  rate  of  discharge"  1.^7. 
(d)  The  ratio  of  the  energy  which  can  be  taken  out  of 
a  storage  battery  to  the  amount  which  is  put  in  will  1-^ 
approximately  85  per  cent,  for  first-class  apparatus. 
For  further  details  of  the  above,  we  would  refer  you  to 
any  maker  of  storage  batteries. 
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THE  DOMINION  WIRE  MANUFACTURING 
COMPANY. 

One  of  the  most  enterprising  concerns  in  Canada  is 
the  Dominion  Wire  Manufacturing  Company,  of 
Montreal,  of  which  Mr.  F.  VV.  Fairman  is  president 
and  Mr.  A.  E.  Hanna  secretary-treasurer.  This  com- 
pany manufacture  copper  and  galvanized  wire  and 
wire  goods  generally  in  very  large  quantities  and  have 


Mr.  F.  W.  Fairman, 

President  Dominion  Wire  M.mufactnring  Company. 


constantly  on  hand  a  number  of  important  contracts. 
Their  business  is  growing  rapidly,  and  almost  every 
year  it  has  become  necessary  to  enlarge  their  factory. 
They  make  a  specialty  of  wire  tor  telegraph,  telephone 
and  transmission  lines.  Their  advertisement  will  be 
found  on  page  i. 


THE  ELECTRICAL  TRADES  EXHIBITION 
IN  MONTREAL. 

An  impression  seems  to  prevail  in'some  quarters  that 
the  Electrical  Contractors  Association  of  Montreal  are 
not  supporting  the  Electrical  Trades  Exhibition  which 


Mr.  a.  E.  Hanna, 

Secretary-Treasurer  Dominio    Wire  Manulaclurinf,'  t'umpanv. 

is  to  be  held  in  that  city  in  September.  We  are 
informed  tliat  such  is  not  the  case.  A  few  manufac- 
turers pleaded  that  there  was  insufficient  time  allowed 
them  to  exhibit,  but  quite  a  number  of  exhibitors  have 
already  signed  contracts  for  space,  in  fact  to  such  an 
extent  that  there  is  but  little  space  left. 

The  Contractors'  Association  have  promised  to 
assist  Mr.  E.  W.  Sayer,  the  president  of  the  Associa- 
tion, in  any  way  they  can,  and  they  will  be  in  evidence 


at  the  Victoria  Rink  to  assist  the  public  in  understand- 
ing the  various  exhibits. 

It  is  yet  too  soon  to  name  the  various  entries,  but 
there  are  many  novelties  promised  which  will  particu- 
larly interest  the  public,  the  supply  man,  and  the 
contractor  generally. 


MARITIME  ELECTRICAL  ASSOCIATION 
CONVENTION. 

The  following  is  the  program  of  the  summer  con- 
vention of  the  Maritime  Electrical  Association  to  be 
held  at  Sydney,  C.B.,  July  i8th,  19th  and  20th  : 
Wednesday,  July  i8th. 

Morning  Session. — 9.00  a.m. :  Meeting  of  Executive 
Committee.  9.30  a.m. — Address  of  welcome  from  the 
Mayor  of  Sydney  ;  Reply  by  President  ;  Business 
meeting. 

Afte'-noon.  — 1.30  p.m.:  The  members  will  leave  the 
C.  B.  Electric  Company's  wharf  for  an  excursion  on 
the  Harbor,  landing  at  the  International  Pier  at  3.30 
and  walk  through  the  Dominion  Iron  &  Steel  Com- 
pany's works,  taking  special  cars  at  the  upper  end. 
Thursday,  July  19TH. 

Morning  Session. — g.oo  a.m.:  Paper  by  Prof.  Dahl: 
"Wind  Power  Applied  to  Electricity."  Paper  by  Mr. 
A.  F.  Townshend:    'Auxiliary  business  to  be  obtained 


Mr.  John  T.  Farmer, 

Mechanical  and  Hydraulic  Engineer,  Montreal. 


by  electric  companies  through  electric  heating,  fans, 
irons,  charging  automobiles  with  mercury  arc  rectifier, 
etc."  Discussion  on  best  methods  of  obtaining  new 
business. 

Afternoon.  —  1.30  p.m.:  Trip  to  North  Sydney  and 
Sydney  Mines  to  inspect  the  works  of  the  Nova  Scotia 
Steel  &  Coal  Company. 

Frhjay,  July  20Tn. 

Morning  Session. — 9.00  a.m. :  Reports  of  Committee 
on  "Pole  Rentals."  Discussion  on  methods  of  dealing 
with  customers'  complaints.  Paper  by  Mr.  J.  H.  Win- 
field:  "The  Evolution  of  the  Telephone."  Question 
Box. 

Afternoon.  -1.30  p.m.:  Trip  by  electric  cars  to 
(ilace  Bay  and  the  collieries  of  the  Dominion  Coal 
Company. 

ICvening.     Banquet  at  the  Sydney  Hotel. 


The  Uol)b  EriKiiieorinjj  Company,  Amherst,  N.  S.,are  building- 
for  tlie  Hamilton  Iron  &  .Steel  Company  a  250  horse  power  en- 
g-ine  for  direct  connection  to  Westinghouse  generator. 

The  Savonas  I-and  &  Lumber  Company  has  been  incorporated 
in  British  Columbia  as  an  extra-provincial  company,  with  a 
4-apilal  of  $240,000.  It  is  imilerstood  lliat  the  compan)'  intend 
utilizing  the  water  power  now  going  to  wasti-  between  the  outlet 
of  Kamloops  Lake  at  .Savona  ami  liie  Horsesiioe  Henil  for  the 
generation  of  electricity.  Power  will  be  trnnsmitted  to  Kam- 
(oops  and  intcrmcdiHle  vuistomers  who  may  desire  power  or  light. 
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MONCTON'S  LIGHTING  PLANT. 

The  lighting  and  power  plant  of  the  City  of  Moncton, 
which  has  been  in  operation  for  over  twenty  years,  is 
now  under  municipal  control.  When  first  introduced 
the  plant  consisted  of  one  40  light  T.H.  open  arc  ma- 
chine driven  by  a  common  slide  valve  engine  which 
was  supplied  by  steam  from  the  Sugar  Refinery  boilers. 
The  plant  has  been  increased  from  time  to  time  as  the 
demands  required  and  at  present  a  considerable  enlarge- 
ment to  the  plant  is  being  made,  of  which  the  following 
is  a  description: — 

The  building  is  a  brick  structure  with  boiler  room  42 
X  41  feet;  engine  and  generator  room  58  x  50  feet; 
pump  and  heater  room  29  x  21  feet;  brick  chimney  100 
feet  high. 

The  walls  of  the  building  have  been  raised  and  new 
trussed  roof  constructed,  doing  away  with  all  supports, 
thereby  giving  a  clear  floor  space.  The  installation  of 
a  new  boiler  has  been  competed,  also  new  steam  main 
and  the  steam  piping  all  remodelled. 

Work  is  now  in  progress  installing  a  new  engine  and 
generator  direct  connected,  having  a  capacity  ot  300 
k.w.  The  engine  was  made  by  the  Robb  Engineering 
Company  and  the  generator  by  the  Canadian  General 
Electric  Company. 

A  day  load  is  in  operation  and  small  motors  to  the 
amount  of  75  horse  power  are  installed.  The  meter 
system  both  for  power  and  light  prevails. 

When  completed  the  extent  of  the  plant  will  be 
double  the  capacity,  as  follows  : — 

Four  return  tubular  boilers,  16  feet  x  60  inches  and 
16  feet  X  72  inches,  one  Leonard  Ball  compound  en- 
gine 17  x  26  X  16  driving  a  150  k.w.  two  phase  S.K.C. 
generator  and  60  k.w.  generator  of  C.G.E.  make, 
Robb-Armstrong  engine,  26  by  24  in.,  direct  connected 


to  300  k.w.  generator,  two  phase.  These  units  run 
alternately  to  suit  conditions  of  load.  There  is  also 
part  of  old  plant,  consisting  of  12  x  12  in.  Leonard 
Ball  engine  driving  60  k.w.  generator  for  day  load,  also 
g'.'  X  12  in.  Armington  &  Sims  engine  driving  a  35 
open  arc  machine  for  street  lights. 

Part  of  the  street  lights  are  of  the  enclosed  arc  type 
and  when  the  new  plant  is  installed  it  is  the  intention 
to  change  them  all  to  this  system. 

The  building  is  so  constructed  that  an  additional 
and  generator  can  be  easily  installed. 

J.  Edingtox, 

City  Engineer. 
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THE  TELEPHONE 

/^^^^      Is  a  Companion,  Friend  and  Servant 
Combined, 
hivdluable    for    convenience    in  the 
household. 

LONG  DISTANCE  TELEPHONE  SERVICE 

has   no   equal    for   tho    facihly  it    affords  in 
business  life. 

Full  particulars  as  to  rates  and  serv  ice  at  the 
nearest  office  of  the 
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EI^HCTRIC  LIGHT  PL,ANT  FOR  SAL.  — 
steim  |>o"er;  tlirivine  tfiwii  :  Hasten' 
Ontario;  a  snap  if  sold  quick- .  Address  J.  ti. 
Deling,  Uocte  Box  120,  Hlniii.  Out. 

PITMAN'S    WATER  WHEELS 


Highest  Efficiency 

Constructed  specially 
to  suit  the  conditions 
under    which  they 

work. 
My  prices  will  be 
found  lower  than  any 
other  firstclass  manu- 
facturer. State  your 
requirements. 


PERCY  PITMAN 

Bosbury.  Ledbury,  ENGLAND 


BARGAINS 


The  following  Second   Hand  M«chiiKS  for 

sa'e  at  prices  that  will  move  them.    They  are 

all  in  stocic  and  can  be  shipped  promptly.  No 
reasonable  offer  will  be  refused. 

THE  STUART  MACHINERY  CO.,  LTD. 

WINNIPEG,  MAN. 

ALTERNATING  MACHINES. 

I  85  k.w.  Royal  Electric,  n,s  cycle,  K.  M.  F. 
1,100  volts. 

1  5  k.w  I  i!5  volt  Exciter  complete  and  ring  oil- 
ing throughout. 

2  60  k.w.  National,  125  cycle,  E.  M.  F.  1,100 
volts. 

2  4  k.w.  H5  volt  Exciter,  ring  oiling  and  in 
good  condition. 

I  .45  k.w.  Thomson  Houston,  125  cycle,  com- 
pound wound,  1,100  volts. 

I  3  k.w.  125  volt  Exciter,  ting  oiling  and  in 
good  condition. 

ARC  LIGHT  MACHINES. 

1  Royal  Electric  9  amp.  75  light  automatic 
regulating. 

1  Koval  Electric  9  amp.  50  light  automati<^ 
regulating. 

2  Royal  Electric  9  amp.  40  light  automatic 
regulating. 

4  Wes'ern  Arc  Machines  ao  light,  c)  amp. 

2  Weston  Arc  Machines  6  light,  7J4  aiup. 
I  Ball  Arc  6  to  S  light,  T%  amp. 

DIRECT  CURRENT  GENERATORS. 

I  fo  k.w.  Edison  Bipolar,  shunt  wound,  E.M.P. 
1)^  volts. 

3  .^olt.w.  Edison  Bipolar,  shunt  wound,  B.M.F 
13}  volts. 


Index — (Continued) 

SWITCHES. 

Berlin  Electric  Co   xv 

Boiig.nrd  &  Co.,  C.  \V   x 

Chase-Shawmut  Co   viii 

lliil  Fleclric  Switch  Co   ^'i 

TAPE  INSULATING 

Okonite  Co  

TESTING  LABORATORY 

I'lews  iV  Trimiiiijham   n;v 

TELEPHONE  AND  TELEGRAPH 
SUPPLIES. 

Northern  Elccttic  &  Mfg.  Co   xvi' 

Ness,  McLaren  &  Hate  

•Sui.Trl  -  Howland  Co   II 

Sl.nri,  Son      Co.,  John   viii 

TELEPHONES. 

Nos,  McLuen  &  H.ile   i\ 

Sl.iri,  Sell)  ,S.  C^).,  John   \in 

TURBINES. 

.A''is-Clnim.-is-Biilloi-k   V 

Pitman,  I'lMcy  ,   J  10 

ji'iicUcs  M.icliine  Conip.my    xi 

.Smith,  .S.  Morg.in    i 


TRANSFORMERS. 

.\lli«.-Chal'"tM>-liullock    T 

Can.'\(lian  Westinghouse  Co   Ill 

Caii.iili.Tn  General  Electric  Ca   I 

Electric  Uepair  and  Contracting  Co.  II 

I'.-ickard  Electric  Co   \i 

I'ringle  G).,  The  R.  E.  T   iv 

Thompson  &  C". .  Fred   IV' 

United  Electric  Co.  ijv 

WIRES  AND  CABLES 

Canad.i  Metal  Co   yrii 

Chxsc  -  Sh.iuinut  Co   \  lii 

D><mii)ion  Wiic  Mfg.  Co.  i 

Oki'nito  Co                                        .  IX 

Ph  li|is  Electrical  Works,  Etigeae  F   tl 

Wire  .V  C.il  lr  ( 


TENDERS  WANTED 


A   Weekh*  Journal  ot  aiivancc  infjiiuo 

litin  and  public  works. 
The    recopr.irrd    me\iium    fnr  au\-erti^f 
nicnls  lot  Tentlers. 


I  CANADIAN  CONTRACT  record! 

TORONTO.  - 


Dry  Battery  Victoria 


Kspecially  for  Telephones,  Signal  Works,  Electrical 
Experiments,  Medical  Coils,  Automobiles,  Gas  En- 
gines and  all  purposes  reqiiirinjj 


Agents  Wanted 

F.  KRONBERG  &  CO. 


Manufacturers 


BERLIN",  C-A.isr-A.ID.A. 
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SINGLE  PHASE  ALTERNATING  CURRENT 
SYSTEM. 

In  the  June  number  of  the  Electrical  News  it  was 
stated  that  the  promoters  of  the  Windsor,  Essex  & 
Lake  Shore  Railway  are  adopting  the  high  voltage 
direct  current  system,  for  which  the  Canadian 
Westinghouse  Company  have  the  contract.  This 
statement  was  incorrect,  as  the  system  which  the 
Windsor,  Essex  &  Lake  Shore  Railway  Company 
have  adopted,  upon  the  recommendation  of  the  Cana- 
dian Westinghouse  Company,  is  the  single  phase 
alternating  current  system,  which  is  claimed  to  be 
superior  to  the  direct  current  systems  for  interurban 
work.     We  are  pleased  to  make  this  correction. 


ELECTRIC  PLANT  AT  KEEWATIN. 

The  Lake  of  the  Woods  Milling  Company  have 
installed  a  new  electric  light  plant,  furnished  by  the 
Canadian  General  Electric  Company.     They  erected  a 


new  brick  and  cement  power  house,  50  feet  square 
with  18  foot  ceiling,  on  the  banks  of  the  Winnipeg 
river  abutting  the  rear  of  their  mill  at  Keewatin.  There 
are  two  generators,  both  240  k.w.,600  volts,  three- 
phase,  a.c,  revolving  field  type,  direct  connected  to 
horizontal  turbines  furnished  by  Wm.  Kennedy  & 
Sons,  of  Owen  Sound,  Ont.  The  turbines  are  32^  h. p. 
each,  200  r. p.m.,  and  can  be  run  separately  or  in 
parallel.  The  governor,  also  furnished  by  Kennedy  & 
Sons,  is  arranged  to  govern  either  machine  independ- 
ently or  both  together.  The  exciter,  125  volts,  is 
belt  driven  from  either  generator  shaft.  There  is  a 
five-panel  switchboard,  of  blue  Vermont  marble, 
consisting  of  one  exciter  panel,  two  generator  panels, 
and  two  feeder  panels.  A  Canadian  General  Electric 
time  relay  is  furnished  and  connected  to  each  oil 
switch.  The  motors  supplied  at  present  are  three 
75  h.  p.,  one  50  h. p.  and  two  25  h.p.  The  plant 
was  installed  under  the  supervision  of  Mr.  A.  E. 
Gregory. 


Wanted -Eiecirlcai  Enolneer 


TKe  Hydro-Electric  Power  Commission 
of  On.ta.rio 

desires  the  services  of  an  Electricak.1  Engineer.  The 
position  will  be  of  at  least  several  years  duration.  Applicant 
must  be  scientifically  trained,  with  ^^'ide  experience  in  high- 
tension  power  transmission  and  sub-station  practice;  highest 
qualifications  covering  construction,  operation  and  administra- 
tion absolutely  necessary. 

Applicants  must  give  references  and  salary  expected;  also 
full  authentic  statement  covering  nationality,  education,  ag<\ 
availability,  and  details  of  work  done  and  positions  filled. 

Applications  received  not  later  than  July  31st,  1906. 
GORDON  SPROULE.  Secreta^ry. 

25  Tororvto  Street,  Toronto,  Can 


G.  E.  SHEDRICK, 


SHERBROOKE,  QUE. 


TELEPHONES 


We  manufacture  TELEPHONES  for  all  kinds  of  aeruice 
Central,  Exchange,  Factory,  Warehouse,  etc.  Our 

DESK  TELEPHONE 

as  illustrated  is  a  handsome  instrument.  Perfect  in 
construction  and  design,  with  no  exposed  contacts  or 
wires,  and  has  many  other  points  of  advantage. 

Fully  guaranteed  and  sold  on  merit. 

Send  for  our  new  Telephone  Catalogue. 

John  Starr,  Son  &  Co.,  Limited 


p.  O.  Hox  448 


HALIFAX,  N.  S. 


&ti6tl  rick's  New  Electric  yolil  Controllers 

High  Cirade  Klectrical  Measuring  Instruments. 

General  Sales  Agent  for 
Whitney  Electrical  instrument  Co.  for  Canada. 


The 
Canadian 
Hand  =  Book 
of  Steam 

and 
Electricity 

BY 

WILLIAM  THOMPSON 

170  Pages,  Illustrated 
In  Strong  Cloth  Binding 

T^HE  prep.iratory 
chapters  arc  de- 
voted to  a  concise 
explanation  ot  the 
foundation  principles 
of  Mathematics,  a 
knowledge  of  which 
is  absolutely  neces- 
sary to  the  study  ol 
Electricity  and  En- 
gineering. In  the 
succeeanig  chapters 
the  student  is  led  bv 
gradual  stages  to  a 
more  complete  ac- 
quaintance wiih  these 
subject  s,  and  is  equip- 
petl  wiih  knowledge 
to  enable  him  to  pur- 
sue his  researches  to 
any  further  extent. 

Price  : 

50  Cents 

Tlie 

C.  H.  Mortimer 
PublishiDgCompaDy, 
of 

Toronto,  Limited 

Toronto 

Montreal 
IVinnipeif 

Fancoiirer 

Send  for 
Table  of  Contents. 


Concrete 
Pole  Co. 

Limited 

St.  Catharines,  Ont. 


The  Reinforced 
Concrete  Pole 

is  cheaper  than  the 
steel  pole,  presents  a 
belter  appearance 
and  will  not  rust  olY 
at  the  ground  line. 

Write 
for  Particvilars 
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ftmerlGan  Glrcular 


S  6o.Da«rs  m  fLtXIBLE  CONDUIT 


MONTREAL  ELECTRIC  COMPANY,  AGENTS. 


The  ORIGINAL  and  only  GENUINE  "Circular  Loom."  Has  been  in  the  market  for  thirteen  years,  and  handled  bv  us  for 
over  ten  years.  No  other  substitute  has  ever  taken  its  place  for  quality  and  adaptability.  For  price  lists,  discounts 
and  full  information,  address 

Montreal  Electric  Compacny,  '''tJ.r^'  Morvtreal 

Instant  shipment  made.  Large  stock  of  all  sizch  always  on  hand. 


W.  J.  PLEWS  Bell  Telephone  Main  1763  C.  L.  TRIMINGHAM 


Plans 


ti[(iiifti  Emm  Mim  m  me  mmm 


Tests 


40  HosDiial  and  22  St.  John  Sireeis,  MONTRtftL 

FviUy  Eqviipped  LaLboroLtory  for  the 
Testing  of  AppsLroLtus  a^nd  Fittings 


Supervision 


Inspections  Made  of  Electrical  Equipment  such  as. 


ELECTRIC  LIGHT  AND  POWER  PLANTS        WIRING  INSTALLATIONS 

WIRELESS  TELEGRAPH  EQUIPMENTS  BURGLAR  AND  FIRE  ALARM  AND  OTHER  CALL  SYSTEMS 

Certificates  Accepted  by  the  Canadian  Fire  Underwriters'  Association 


Please  mention  the  Canadian  Electrical  News  when  correspondintj^  with  Advertisers. 


ELECTRICAL  EXHIBITION 

AT  MONTREAL,  CANADA 

— The  Dominion  Central  Market  — 

ONE  WEEK  SEPTEMBER  17  TO  22, 1906 

IN  VICTORIA  RINK 

INCREASE    THE    VOLUME    OF    VOIR  BUSINESS 

Let  the  country  know  the  value  of  your  product 
by   exhibiting    Under   the    Auspices    of  the 

ELECTRICAL    CONTRACTORS'  ASSOCIATION 

Supply  Men,  Contractors  and  L")ealers 
from  all  over  Canada  will  he  there. 

SECURE  YOUR   SPACE  AT  ONCl-: 


FOR  FULL  PARTICULARS  ADDRESS 


ELECTRICAL   TRADES  EXHIBITION 

Mechanics  Institute,  MONTREAl,  QUE 
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SPARKS. 

The  Town  Council  of  Owen  Sound,  Ont.,  have  accepted  the 
tender  of  the  Robb  Engineering  Company  of  Amherst,  N.S.,  for 
one  horizontal  cross  compound  condensing  500  horse  powe'- 
eneine,  complete  with  fittings,  for  $7,591,  and  that  ot  Reid  & 
Kilmer,  Toronto,  for  one  revolving  field  alternating  current 
generator  of  375  k.w.,  with  switch  boards,  exciter,  and  all 
attachments  complete,  for  $6,600. 


Mr.  A.  T.  Hicks  has  been  appointed  local  manager  for  the 
Trenton  Electric  and  Water  Company,  which  supplies  light  and 
power  at  Trenton  and  Belleville. 

The  property  owners  of  Port  Hope,  Cnt.,  voted  on  a  by-law 
on  July  4th  giving  the  Town  Council  authority  to  spend  $10,000 
in  installing  a  municipal  electric  light  plant.  The  by-law  was  de- 
feated by  a  majority  of  75,  which  seems  to  indicate  that  muni- 
cipal ownership  is  not  regarded  with  great  favor  in  Fort  Hope. 


Our  Corliss  Engines  are  fitted  with  Robb-Armstrong  Cor- 
liss Valve  Gear,  which  has  the  following  good  points : 

Positively  Driven  Runs  Noiselessly 

Encased  in  Oil     Minimum  Friction 
Minimum  Wear 

ROBB  ENGINEERING  CO.,  Ltd. 

AMHERST.  N.S. 

rwtcTD¥/-'T  f  320  Osslngton  Avenue,  Tororv(o,  WILLIAM  McKAY,  Manager. 
OMnCES  1  ^^'i'  Telephone  Building.  Montreal,  WATSON  JACK,  Manager. 


(355  Carlton  Street,  Winnipeg,  J.  F.  PORTER,  Manager. 


POPULAR  BOOKS  for 

PRACTICAL  ELECTRICIANS 

ELECT  R.ICAL  INSTRUMENTS  and 
TESTING.  A  book  dealing  with  all 
kinds  of  modern  electrical  instruments, 
with  a  complete  chapter  on  testing  with 
a  voltmeter. 

Cloth  1.00 
Limp  leather  $2.0O 

ELECTRICITY.  The  study  of.  and  its 
laws,  comprising  Ohms  law,  galvanism, 
magnetism,  induction,  principles  of  dyna- 
mos and  motors,  wirini;'  with  explana- 
tions ot  simple  mathematics.  By  N.  H. 
Schneider.  With  55  original  illustrations 
and  6  tables.  25c. 

DRY  BATTERIES,,  A  practical  hand- 
book  on  designing,  filling  and  finishing  of 
dry  batteries,  tor  automobile,  gas  engine, 
medical  and  coil  work,  electric  bells, 
alarms,  telephones.  Fully  illustrated  with 
30  original  drawings.  25c. 

ELECTRICAL  CIRCUITS  AND  DIAGRAMS. 

Beng  a  selection  of  original  up-to-date 
and  practical  diagrams  for  installing  an- 
nunciators, bells,  electric  gas  lighting, 
telephones,  electric  power,  light  and  wir- 
ing circuits,  induction  coils,  dynamos- 
and  motors.     Cloth  50c. 

ELECTRIC  BELLS  AND  ALARMS,  How 

to  install  them.  Including  batteries,  wir- 
ing, circuits,  bells,  burglar  alarms,  high 
and  low  water  alarms,  fire  alarms,  ther- 
mostats.  With  56  original  diagrams.  25c. 

SPON  &  CHAMBERLAIN, 

123  C.E.  Liberty  Street,  NEW  YORK,  U.S.A. 


KENT  BROTHERS 

Miners  and  Hxporters  of 

CANADIAN  AMBER.  MICA 

KINGSTON.  ONT.  CANADA 

Write  us  for  your  requirements  in  MICA 


We  make  Amme- 
ters for  testing 
batt  e  r  I  e  s.  The 
••  Best."  O  to  30 
amperes. 

— Get  our  Prices 


Ma.<le  in  Canada. 


^^A  BEST  Educator 


99 


"tRUN.  -   CANADA  y 


"  We  don't  know  it  all 
We  say  "try  them*' 


"  Never  saw  any  one  who  did  " 
Our  Customers  say  after  the  trial 
"  The  ''BEST"  Dry  Battery  for  mine  " 
They  know  They  pay  for  the  experience 

No.  6  Size,  2)4  x  6".  No.  7  Size,  3  x  7". 

TI16  BERLIN  ELLGTRIGflL  MFG.  GO. 

BERLIN,  CANADA 


THE  CANADIAN  ELECTRICAL  NEWS 


July.  1906 


 CHAR.LES  BRANDEIS  

A.  M.  Can.  Soc.  C.  E.,  A.  M.  Amer.  Inst.  E.  E. 
Mem.  Amer.  Electro-Chemical  Soc,  Etc. 

CONSULTING  ENGINEER 
Estimates,  Plans  and  Supervision  of  Hydraulic 
and  Steam,  Electric  Light,  Power  and  Railroad 
Plants,  Specifications,  Reports,  Switchboard 
Designs,  Complete  Factory  Installations,  Elec- 
tric Equipment  of  Mines  and  Electro-Chemical 
Plants. 

I,ong  Distance  Telephone  Main  3256. 
Cable  Address  :  Brandeis-Montreal. 

W.  U.  Code,  Univ-Edition. 
6J-63  Guardian  Building  MONTREAL 


K.  L  AITKEN 

Consulting  Electrical  Engineer 

164  Bay  Street      -      TORONTO.  ONT. 

Long  Distance  Phones 

Office  -  Main  1482 
Residence  -  North  2239 

JS^O.  S,  FIELDING,  a  B. 

WATER  POWERS  AND  DAMS 


Room  2.  IS  Toronto  Street 


TORONTO 


Edward  B.  Merrill 

B.  A.,  B.  A.  Sc. 
A.  M.  Can.  .Soc.  C.  E.,  Associate  A.  I.  E  E. 

CONSULTING  ENGINEER 

Power  Developments  and  Transmission. 
Electric  Lighting.    Electric  Railways. 
Municipal  Engineering.  Industrial  Plants 

Reports,  Valuations,  Etc. 
TORONTO  ANP  NIAGARA  FALLS 
Long  Distance  Telephones 


RodLei^ick  «J.  Pax* lie 

A.  M.  Can.  Soc.  C.E.    A.  M.  Amer.  Inst.  E.K. 

CONSULTING    ELECTRICAL  ENGINEER 

Electrical  Power  and  Lighting  Systems. 
Long  Distance  Power  Transmissions. 
Reports — Tests— Valuating. 

53-53  Janes  Building    -    TORONTO,  CAN. 

Cable  Addre.ss  "Rodparke"  (  W  U.  Code.) 
Long  Distance  Telephones — Office  and  Resi<lence 


R.  S.  KELSCH, 

CONSULTING  ENGINEER 

Steam,  Hydraulic,  Electric. 
Reports,  Estimates,  Arbitrations. 
NEW  YORK  LIFE  BLDG.,  MONTREAL 


TENDEftS  WANTED 


A  Veckiy  Journal  ol  advance  intorira- 
tion  and  public  works. 

The  recognized  medium   for  adverti.'t- 
mpnts  for    '  'l  enders. 


I 


I  CANADIAN  CONTRACT  REGORDi 

TORONTO.  S 


GUY  M.  GEST 

ENGINEER  AND  CONTRACTOR 

Expert  Electric  Subway  Builder 
New  York  Life  Bldg.  -  MONTREAL 

Plews  &  Trimingham 
CONSULTING  ENGINEERS 

40  Hospital  andaa  St. John  Sta., Montrea I 

Plans,  Specifications,  Supervision, 

Tests,  Reports,  .\rbitrations. 


P.  E.  MARGHAND  &  CO. 

K'ectricul  Contruciortt 
Telephone  SOI 
128  l'2  Spark  St.  OTTA  H  4.  OAT. 

WESCOTT  cSbGRIER 

C'onstiltiiif/  Engineers 

POWER  LIGHTING  RAILWAY 

Expert  Examinations,  Construction,  Super- 
vision. Design  of  Complete  Equipments  Better- 
ment of  Existing  System,  .A^dvisory  Reports 

Nercha.nts  Ba.nk  Bldg..  MONTICCAL 

Telephone,  M.  »5'3 


WESTON 


I  GO. 


Main  Office  and  Works,  Wauerly  Park,  NEWARK.  N.J..  U.S.A. 

New  Vork  Office  :  74  Cortlandt  Street. 

London  Branch  :  .\udrey  House.  Ely  Place,  rioll>orn. 

Paris  Branch  :  K.  K.  Cadiot.  12  Rue  St.  Georges. 
Berlin  :  European  Weston  Electrical  Instrument  Co.,  Ritterstrasse  No.  B8. 

WESTON  ST.AND.ARD  PORTABLE 
Direct-Reading^ 
VOLTMETERS,  MILLIVOLT.METERS, 
VOLTAMMETERS,  AMMETERS, 
MILAMMETERS,  GROUND  DETECTORS 

AND  CIRCUIT  TESTERS, 
OHMMETERS,  PORTABLE  GALVANOMETERS 


Our  Portable  Instruments  are  recognized  as  THE  STAND.\RD  the  »-rn-W  otit 


Weston^  Portable  Galvano-  Our  STATION  AMMETERS  and  VOLTMETERS  are  unsMrp»««l  in  poin 
meter    tor  Bnage  work.  of  extreme  accuracy  and  lowest  consumpu.tn  of  ''iieiCN 

THE  CANADIAN  HAND-BOOK 
OF  STEAM  AND  ELECTRICITY 


BY  WILLIAM  THOMPSON 


170  Pages,  Illii.strated 


In  Stronf;  Clolh  Binding 


T~HE  preparatory  chapters  are  devoted  to  a  concise  explanation  of 
the  foundation  principles  of  Mathem.itics,  a  knowledjje  of  which 
is  absolutely  necessary  to  the  study  of  Kleclricity  and  Enjafineering. 
In  the  succeeding  chapters  the  student  is  led  bv  gradual  stages  to  a 
more  complete  acquaintance  with  these  subjects,  and  is  equipped  with 
knowledge  to  enable  him  to  pursue  his  researches  to  anv  further  ex- 
tent. 

FRIGE  50  CEISTTS 

TUG  G.  H.  Morlinier  PybllsliiiKj  Gonipaiiy.  ol  Toronto.  Limited 

TORONTO.    MONTREAL.    WINNIPEG.  VANCOUVER 

Send  for  Table  of  Contents 


THE  1906  EDITION  NOW  READY 

N  S5ANDARD  WIRING 

POP  EliECTRIC  LIGHT  AND  POWER 
ADOPTED 

By  the  Fire  Underwriters  ot  the  LTnited  St.-ites. 

By  Cornell  University,  Stanford  University  and  other  Technical  Collc!;'es  and  Schools. 
By  over  109,500  Electrical  Eng^ineers,  Central  .Station  Managers  ,ind  Wiremen. 

BECAUSE 

It  is  the  only  book  on  Wiring  and  Construction  kept  strictly  up  to  date. 
It  contains  all  the  necessary  Tables,  Rules,  Forniulas  and  Illustrations. 
It  settles  disputes,  and  it  referred  to  before  wiring  will  prevent  disputes. 


Flexible  Leather  over.  Pocket  Size,  Retail  Price 


$1.00  Fach 


Address  orders  to  Canadian  Electrical  News,  Toronto,  Can. 
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PUBLICATIONS. 

"Compressed  Air"  with  its  issue  of  IVhiy  appeared  in  enlarged 
form  and  under  new  management.  It  is  now  publisiied  by  The 
Kobbe  Co.,  90-92  West  Broadway,  New  York.  For  ten  years 
"Compressed  Air"  has  been  and  still  is  the  only  publication 
devoted  exclusively  and  covering-  completely  the  field  of  com- 
pressed air  in  all  its  applications. 

We  have  recently  received  from  Allis-Chalmers-Bullock, 
Limited,  Montreal,  their  Bulletin  No.  1,504,  on  "Steam  Turbines 
and  Generators."  On  page  g  :if  the  Bulletin  a  simple  device  is 
illustrated  to  overcome  the  difticulty  arising  from  undue  distor- 
tions in  the  low-pressure  pistons.  On  page  13  the  Allis-Chalmers 
method  of  turbine  blading  is  exemplified.  Each  blade  is 
individually  formed  by  special  machine  tools,  so  that  at  its  root 
it  is  of  angular  dovetail  shape,  while  at  its  tip  there  is  a 
projection. 


FUSE  WIRE 

BATTERY  ZINCS 
BATTERY  COPPERS 
WIRE  SOLDER 


Phone   M  1729. 


ESTABLISHED  1849. 

BRAIDSTFCEET'S 

Capita)  and  Surlpus,  $1,500,000 
Offices  Throughout  the  Civilizt^il 
World. 
Executive  Offices  ; 
Nos.  346  and  348  Broadway,  New  York  Citv.U.S.A 
THE  BRADSTREET  COMPANY  gathers  inf.  r 
mation  that  reflects  the  financial  condition  and  I  he  con- 
trolling circumstances  of  every  seeker  of  mercantile 
credit.   Its  business  maybe  defined  as  of  the  metc^ants, 
by  the  merchants,  for  the  merchants.    In  prncuririg, 
verifying  and  promulgating  inlormation,  no  eriori  w 
spared,  and  no  reasonable  expense  considered  too  great, 
that  the  results  may  justify  Its  claim  as  an  authoriiy  on 
all  matters  affecting  commercial  affairs  and  mercantile 
credit.    Its  offices  and  connections  have  been  steatlily 
extended,  and  it  furnishes  information  concerning  mt* r. 
cantile  persons  throughout  the  civilized  world. 

Subscriptions  are  based  on  the  service  furnished,  and 
are  available  only  by  reputable  wholesale,  jobbing  and 
manufacturing  concerns,  and  by  responsible  and  worthy 
financial,  Judiciary  and  business  corporations.  Specific 
terms  may  be  obtained  by  addressing  the  company  or 
any  of  its  offices.    Correspondence  invited. 

THE  BRADSTREET  COMPANY, 
Oki'iecs  IN  Canada:    Halifax  N.S.  Hamilton,  Ont. 
London  Ont.;  Montreal,  Que.;  Ottawa,  Ont.;  Quebec, 
Que.;   ot.  John,  N.  B.     Tnrnntn.  Om.  Vancouver, 
B.C.;    Winnipeg,  Man.;  Calgary,  Alta. 

THOS.  C.  IRVING, 
Gen.  Man.  Western  Canada,  Toroti  to  I 


$2 


FOR  THIS  SMALL  SUM  THE 


$2 


MWIICTURER  SUPPLY  MERCHANI 

may  keep  posled  od  new  opeDlDga 
for  trade. 

Vll  CANADIAN  CONTRACT  RECORD 

reports  weekly  all  projected  building  and  other 
construction  works  throughout  Canuda  as  well 
aA  new  business  enterprises. 


Send  your  name  and  address  witb  |2  for 
»  year'8  aubscrlpllon  to 

Canadian  Cootract  Record 

Toronto,  Montreal,  Winnipeg,  and 
^2  Vancouver  $2 


^  SHEPHERD 

^*  Expert  Electpician 

193  Sparks  Street,  OTTAWA 

General  Conl raclin)^^.  Motors,  Cieiierators,  Repair^.     Armature  Windinj^  a  Sjjecially. 
Long  Di^ilanee  Phone,' 3222.  Nijjht  I'hone,  667. 

"THE  BEflVER  STflNDflRD" 

INCflNDESGENT  LNME 

Answers  all  Requirements 

Wholesale  Only 

MIDLAND  ELECTRIC  CO.,  -  MONTREAL 


Phone  Main  2010. 


60  St.  Peter  Street. 


ALUMINUM 

ELECTRICAL  CONDUCTORS 


FOR 


RAILWAY  FEEDERS  and 
TRANSMISSION  LINES.. 
INGOTS,    SHEETS,    WIRE,   TUBING,  CASTINGS 

Prices  «ith  full  iufcmatioa  on  application. 

NORTHERN  ALUMINUM  GO. 

PIITSBURGH.  PA. 


MOTORS 

AND 
DYNAMOS 

DIRECT 
CURRENT 


The  Jones  &  Moore  Electric  Co.,  limited 

of  Manitoba 

316-320  Smith  Street,  WINNIPEG  Tel.  3692 

Foil  Line  of  Electrical  Svipplies 

I'ROMl'T  SHll'MENTS 
Let   us  estimate  on  your  inslallalion. 


INDUCTION 
MOTORS 
ELECTRIC  PLmRS 
TELEPHONES 
ETC. 


The  Northern  Electric  and  Manufacturing  Co.,  Limited 

TELEPHONE  AND  ELECTRICAL  SUPPLIES 

LINE  MATERIAL  

FIRE  ALARM  APPARATUS  


PRINCIPAL  OFFICE  AM)  FACTORY 


Aqueduct  Street,  MONTREAL 
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POWER  &  GAS  MACHINE  CO,  Ltd.,  Gait,  Ont. 


MANUFACTURERS   OF  THE 


CONE  GAS  GENERATOR 

ONE  BRAKE    HORSE  POWER  HOUR    WITH  A  CONSUMPTION   OF   ONE    POUND    OF  COAL 


SAVING  or 

SPACE 

SAVING  OF 
LABOR 


MADE 
IN  ALL  SIZES 
FROM 
10  H.P.  UP 


All  users  of  power 
are  invited  to  cor- 
respond with  us 


Abovelillustpation  made  fpora  photograph  of  25  h  p.  plant  installed  in  the  company  s  factory  at  Gait,  Ont 

Actual  floor  space  occupied,  10  by  12  feet 


Second  Edition,  Revised  and  Enlarged 


1'kice  Si. 00.  Postage  Prepaid 


"The  How  and  Why  of  Electricity 

By  Charles  Triplet  Child 


9^ 


w 


HILE  the  added  matter  has  brought  the  volume  up  to  date  in  every  phase  of  lh\>  study,  the  original  li  xt.  as  prepared  by  it> 
brilliant  author,  remains  to  entrance  the  reader.  Xew  illustrations  have  been  made  where  it  was  deemed  possible  to  further 
lluminate  the  explanatory  matter.  The  book  contains  no  malhematicv.  The  phenomena  of  eleclriciiy  are  treated  in  splendidly 
arranged  word  pictures,  and  tlie  engineer,  the  student  and  the  non-technical  reader,  alike,  may  be  benefitted  and  entertained  bv  tbis 
book. 


THE  HOWANDWHY 
OF  ELECTRICITY'^^' 

RvT.HARLESTRIPLER  CHILD 
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"The  descriptions  are  helped  out  with  on  Is  and 
diagrams  that  really  explain.  We  know  noth- 
ing that  gives  so  much  help  on  a  diflicull  mnA 
complex  matter  in  so  short  a  space."— N»w 
York  Sun 

"Wc  can  unhesitatingly  recommend  this  bo  k 
to  all  non  technical  rcadc<  s.  who  desire  •  simpte 
and  yet  correct  account  of  the  different  featnt  s 
of  modern  electrical  development  "  — Mrrel 
Railway  Journal,  New  York. 

"Is  admirably  adapted  to  instnirt  the  n,-m- 
lechnical  reader  who  is  intereste<t  in  that  wit*- 
iect.  •  •  •  Mr.  Child  enjoyed  a  high  ie;<uia- 
tion  for  the  clearness  and  inlePigiNility  •>f  hit 
writing,  and  the  volume  in  question  ethitnia 
these  qualities."    New  Y,-rk  Tribune. 

"  In  spite  of  the  great  mass  of  elect'<cal 
literature  already  exhisli^g.  it  is  ot»e  .>!  thr  find 
g,sxl  b.s-ks  of  its  kind.  •  '  •  It  will  find  • 
large  circle  of  readers  n  its  evident  merlin"  — 
Kiigineering  News,  New  York. 
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Westinghouse 

Single=Phase  Electric  Locomotives 

For  Freight  Service 


The  illustrations  show  one 
of  a  number  of  single-phase 
freight  locomotives  under  con- 
struction for  the  Spokane  and 
Inland  Railway.  They  are 
designed  to  operate  under 
direct  current  within  the  City 
of  Spokane,  and  under  alter- 
nating current  outside  of  the 
city. 


L    Westinghouse  Single-Phase  Freight  Locomotive  with  Pantagraph  Trolley 
Raised  for  A.  C.  Service.  I 


These  locomotives  represent 
the  first  application  in  America 
ot  the  single-phase  system  in 
freight  traffic;  they  will  be 
used  for  general  freight  ser- 
vice over  one  hundred  and 
fifty  miles  of  road. 


Westinghouse  Single-Phase  Freiglit  Locomotive  with  Pole  Trolley  Raised 

for  D.  C  Service. 

Canadian  Westinghouse  Co.,  Limited 

Generati  Offices  and  Works,  HdLmilton,  OntdLrio 

For  PaLrticulars  Address  Nearest  Office 


Lawlor  BIdg.,  King  ^nd  Yonge  Streets, 

Toronto  Hamilton 


152  HaLStintfs  Street 

Vancouver 


922-923  Union  Bank  Building 

Winnipeg 


Sovereign  Bank  of  Canada  BIdg.. 

Montreal 

134  GraLnville  Street 

HatlifaLX 
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TELEPHONESp^^Et 


^rtWMSS^^^^  \   


SwitcD-Boards  and  flnnunciators    f  ,3T;;=::::n. 

FIRE  ALARM  APPARATUS  and  I,  A'VONTR&flL 

TELEGRAPH  INSTRUMENTS    ®  1^^^..^ 


"YOUR  ELt6TRlGf\L  SUPPLY" 
 HOUSE  

61  St.  Sulpice  Street         -  -  MOINTf^EAU 


WE  RECOMMEND 

E  ^  mm  iim 

For  Dynamos  and  all  Electrical 
Machinery.  Always  in  market 
for  Scrap  Copper,  Wire  and  Brass 

Syracvise  Smelting 
Works 

Montreal,  Que. 


The  Electrical  Construction  Co.  of  London,  Limited 


Perfection 
Type 


32-40  Ducdas  Street,  Locdon,  Cm.  — Pbone  1103. 

Dunamos  and  Moiors  i 


Multipolar, 
polar.  Direct 
onnected  or  Belted 


High  efficiency.    Desig-ned  (or  any  required  speed  or  voltage. 
We  contract  for  complete  installations. 
We  repair  machines  of  any  n\aKe. 

Estimates  cheerfully  jri\en.     Descriptive  matter  furnished  on  application. 


MUNICIPALITIES  AND  ILLUMINATING  COMPANIES 

Can  save  money  on  Electric  Plant  and  on  its  Operation  and  Maintenance 
by  communicating-  with 

THE  UNITED  ELECTRIC  COMPANY,  Limited,  TORONTO 


C^nadidLii  White  CompaLiiy,  Limited 

SOVEREIGN  BANK  BUILDING,  MONTREAL,  CANADA 

WINNIPEG  OFFICE:  BANK  OF  BRITISH  NORTH  AMERICA  BUILDING 


4 
i 


\  mngin:emrs  and  contractors  \ 

FOR  ^ 

SteaLin  aind  Electric  RaLilroa.ds  t  Electric  Light  and  Power  Plants:   Building  Con-  m 
struction  s  Water  and  GblS  Works  :  Docks,  HsLrbor  Works,  etc..  etc.  ^ 


J.  a.  WHITE  *  COMPANY.  INC. 
New  York  City 


CORRESPONDENTS 
J.  a.  WHITE  A  COMPANY,  LIMITED, 
London,  Earland 


WARINO-WHITE  BLILDINO  CO. 
London,  Emrlnnd 


WE  BUY,  SELL  AND  EXCHANGE 

DYNAMOS  and  MOTORS 

WHAT  HAVE  YOU  FOR  SALE  ?    WHAT  HAVE  YOU  TO  EXCHANGE  ?    WHAT  CAN  WE  SELL  YOU? 

We  Have  the  Largest  Electrical  Repair  Shop  in  Canada 

FERD.  THOMSON  &  CO. 

LONG  DISTANCE   PHONE   MAIN  3149 

770-772-774  CRAIG  STREET,  -         -  -  MONTREAL 


CANADIAN 


Electrical  News 

AND  Engineering  Journal 


SIXTEENTH  YEAR. 
No.  8. 


TORONTO,  MONTREAL  —    AUGUST,  1906    —  WINNIPEG,  VANCOUVER 


PRICE  lo  CENTS 
$i.oo  Per  Year. 


"SUPERIOR"  Alternating 
Current 
Induction  Motors 

Single  PKacse,  M\ilti  PKaLse, 
Constant  Speed,  Variable  Speed 

Alternators  for  Power  and  Light 

"SUPERIOR"  Direct  C\irrent 
Machines  to  suit  all  Conditions 


THE  UNITED  ELECTRIC  CO.,  limited 

468-474  King  Street  West,  TORONTO 


Incandescent  Lamps 


All  Candle 
Powers 

Standard 
Base 


All 

Efficiencies 

Any 
Voltage 


"  '"«iltllllliiiiil!|iliillii*""""' 

Meridian  Lamp 

Bulletin  831  describes  it 

CANADIAN  GENERAL  ELECTRIC  COMPANY 

LIMITED 

Head  Office  :   TORONTO,  ONT. 

District  omces :      MONTREAL  HALIFAX         OTTAWA         WINNIPEG  VANCOUVER  ROSSLAND 


II. 
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FINE      je:-^/=»    ^-4  jffl  ^ 

oa,,r,T  ,,n,  i^r  o"^  CHURCH &I.ODGE njRNnURL>:r=:SfrGV5l 


I,ong  Distance  Telephone  Main  4"8 

VoltOL  Electric 
R.epair  Works 

Electrical  Repairs 
of  all  kinds 

Repaired  and  Reconstructed 

88  Adelaide  Street  West, 
TORONTO 

D.  MCGRBGOR  JOHNSTON,  Proprietor. 


F.  N.  Phillips,  PresideDt. 


Geo.  H.  Olnev  2nd,  Secretary-Treasurer. 


i 


1 


ij'  The  Local 

!j  Hardware  Man 

!j  Is  one  of  the  first  to  know  of  jJ 

Ij  contemplated  building  oper-  Ij 

U  ations.  His  favor,  his  "O.K."  U 

H  is  worth    having.    Talk    up  j- 

jj  your  goods  to  him  through  jjl 

I  HARDWARE  AND  METAL  ^ 


Goes  everywhere  in 
Canada  weekly.  .  . 


THE  MacLEAN  PUBLISHING  CO.,  | 
LIMITED  jj 

j=     Montreal  Winnipeg  Toronto  |jj 


STEARNS 

ILLING 

TYPEWRITER 


BILLING  VISIBLE 


Manifold-Gauze  Carbon  Paper 
Royal   Paragon  Typewriter 
Ribbons 

Cantype  Duplicators 
Stencil  Paper  and  Inks 
— «  


mm 


iig  St.  Francois 
Xavlcr  Street, 

MONTREAL 


68  Victoria 
Street, 

TORONTO 


[ 


MONTR&f\b 


TORONTO 


Electric  Light  Line  Wire 
Incandescent  and  Flexible  Cords  ' 

iiiiiFmii[[[!  ii 

Rubber,  Magnet,  Office  and 
Annunciator  Wires 
Cables  for  Aerial  and  Underground  Ose- 

U.  S.  Factory  :    American  Electrical  Works,  Providence,  R.  I. 
New  York  Store  :    W.  J.  Watson,  Agent,  26  Cortlandt  Street. 
Chicago  Store  :    F.  E.  Donohoe,  Agent,  82  Lake  Street. 


Electrica.1  R.ep^irs 

The  Best  Equipped  and  Oldest  Firm  in  Canada 

Eieciric  Repair  k  Goniraciino  6o 

617  &  619  Lagauchetlere  St.       •       MONTREAL        ■        Bell  Telephone  Maia  2177 


^\uiiiiiiiHiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiuiuiiiiiiiiiiii<iiiiiiiM^^^^ 


Do  You  Want 

BUSINESS? 

If  so.theNonh-Western 
field  and  Western  Canada 
offer  you  the  grandest  op- 
portunity of  your  life. 
We  reach  the  people  who 
Buy  and  can  tell  you  all 
about  it. 

Do  you  want  a  Repre- 
sentive  ? 

Write  us 

Western  Canada  Contractor 
and  Builders'  Gazette 

7ao  Union  Bank,  WINNIPEG,  MAN. 


uiiiiiiiiiiiiiiiiiiiiiiiiiiinimiiiiiiiniunniinminininnniiiiinDiniin 


STUART-HOWLAND  COMPANY 


MANUFACTURERS  OF^ 


The  Most  Symmetrical  and  Substantial  Line  of 


Street  Railway  Overhead  and  Pole  Equipment 

On  the  Market.    Everything  Fully  Guaranteed. 
Also  Dealers  in  Everything  Electrical.    Largest  and  Most  Complete  Line  in  the  East 

'ts'^zrr^:-  boston 


August,  1906 


TME  CANADIAIN  ELECTRICAL  NEWS 


1. 


McCormick 
Tvjrbirves 

1,400  H.P.,  400  R.P.M.,  i6o  feel  head,  driving  generalor 
in  power  plant  of  the  Cascade  Water,    Power  and  Light 
Company,  British  Columbia. 

We  Design  and  Build 

Turbines  to  Meet  Requirements 

S.  Morgan  Smith  Oompany,YorK,pa.,as.ft. 

Branch  Office:  176  FEDERAL  STREET,  BOSTON.  MASS. 

Wril6  tor  catalOQue  il  interested 


WIRES  AND  CABLES 

Telephone,  Telegraph  and  Electric  Power  Purposes. 

THE  WIRE  AND  CABLE  COMPANY,    -   -   -  MONTREAL 


The  McEWEN 


HIGH  SPEED 
AUTOMATIC 


In  Simple  and  Compound  Units 


Unexcelled 

for 
Simplicity, 
Efficiency 

'and 
Economy 


17-IN  x  20  Tandvni  Compound. 

WRITE  FOR  LATEST  BULLETIN  AND  PRICES. 


Waterous  Eng^ine  Works  Co. 

BRANTFORD,  CANADA 
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TORONTO  STATIONARY  ENGINEERS. 

At  the  first  regular  meeting  in  July  the  following 
members  were  duly  installed  as  officers  of  Toronto  No. 
I,  Canadian  Association  of  Stationary  Engineers,  for 
the  ensuing  year  : 

Past  president,  Wm.  McGhie;  president,  Jno.  W. 
Marr;  vice-president,  W.  S.  Butler;  secretary,  W.  E. 
Archer,  213  Pape  Ave.;  treasurer,  Chas.  Moseley; 
financial  secretary,  W.  C.  Tait;  conductor,  Frank 
Stubbs;  door-keeper,  M.  H.  Kerr. 

The  annual  reports  presented  showed  the  associa- 
tion to  be  in  a  flourishing  condition. 


NEW  STREET  RAILWAY  POWER  HOUSE. 

The  new  power  house  for  the  Montreal  Street  Rail- 
way Company,  corner  Notre  Dame  and  St.  Raymond 
streets,  is  under  way.  The  plans  call  for  a  building 
288  feet  long  by  150  feet  wide  and  about  70  feet  high. 
The  building  will  be  of  steel  frame  construction  with 
brick  exterior  walls.  There  will  be  two  chimneys  each 
13  ft.  X  10  ft.  diameter,  by  225  ft  ,  constructed  of 
radial  brick.  The  actual  equipment  consists  of  five 
3,000  k.w.  vertical  cross  compound  engines  direct 
connected  to  five  2,000  k.w.  generators  and  two  1,500 
vertical  cross-compound  engines  direct  connected  to 
two  1,000  k.w.  generators.  The  ultimate  boiler 
capacity  will  be  13,000  h.p.  and  the  boilers  will  be  the 
latest  type,  equipped  with  chain  grates,  superheaters, 
economizers,  etc.  The  engines  will  be  equipped  with 
barometric  condensers.  The  plant  have  a  com- 
plete equipment  of  coal  and  ash  handling  machinery, 
and  when  completed  will  be  ranked  among  the  largest 
and  most  complete  power  houses  on  the  Continent.  A 
large  force  of  men  are  at  work  on  the  foundations,  and 
it  is  expected  the  building  will  be  ready  for  service  by 
March  I  St,  1907.  The  Canadian  White  Company  are 
the  contractors. 


NEW  BUILDINGS. 

The  Canadian  Xational  Exhibition,  Toronto,  boasts  8150,000 
worth  of  new  buildings  this  year,  the  principal  of  which  is  a  fine 
new  process  building,  in  which  a  score  of  industries  will  be  seen 
at  work. 


It  is  stated  that  the  British  Columbia  Electric  Railway 
Company  have  decided  to  build  an  electric  railway  from  Chilli- 
wack  to  New  Westminster,  a  distance  of  over  80  miles.  The 
line  will  tap  the  rich  farming  districts  south  of  the  Eraser  river_ 

The  annual  report  of  the  Ottawa  Car  Company  for  the  year 
ending  June  30,  1906,  presented  at  the  annual  meeting  recently, 
showed  a  gratif3'ing  increase  in  business,  including  orders  for 
street  cars  from  the  Atlantic  to  the  Pacific.  The  company 
begins  the  current  3-ear  with  unfilled  orders  on  hand  aggregating 
over  $500,000.  The  directors  are  T.  Ahearn,  Warren  V.  Soper. 
W.  W.  Wj'lie,  Charles  MacXab,  and  James  D.  Eraser.  At  a 
meeting  of  the  directors  the  following  officers  were  elected  : — T. 
Ahearn,  president  ;  W.  W.  W3iie,  vice-president  ;  James  D. 
Eraser,  secretarj--treasurer. 


CONDUITS 

FOR  INTERIOR.  CONSTRUCTION 

Conduits  Company  Limited 

Sole  Manufacturers  under  Canadian  and 
V  S.  Letters  Patent 

TORONTO        -  CANADA 


20  YEARS'  EXPERIENCE 

The  Dynvond  Gas  61  Engine  Co. 

TORONTO  Limited 

Manufacturers  of  the 

••DYMOND  PATENTS" 

High  Regenerative  Principle 

PRESSURE  GAS  PR.ODUCER.S  From  lo  to  1.500  b  h.  p. 

BITUMINOUS  GAS   PRODUCERS   From  1.500  up  to  any  size 

SUCTION  GAS  PRODUCERS  stoeooB.  h  p 


-AGENTS  FOR.- 


Crossly  High  Speed  Horizontal  aLnd  VertlcaLl  Vis  A  Vis 

a.nd  Compound  Gbls  Engines  From  1-2  to  1,500  B.  H.  P. 

High  GrsLde  Alterna-tlng  a-nd  Direct  Current  Machinery 


Paper  Insulated  and  All  Kinds  of  Electrical  Cables 
Foster  Patent  Arc  Lamps 
Automatic  Water  Raising  Machinery 
Complete  Power,  Electric  Light,   Street    Railway   and    Hydraulic    Installations    Equipped  Throuthout 
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CONVENTION  OF  STATIONARY  ENGINEERS. 

The  seventeenth  annual  convention  of  the  Canadian 
Association  of  Stationary  Engineers  was  held  at  Gait, 
Ont.,  on  August  7,  8  and  9.  After  the  presentation 
of  the  President's  address  and  Secretary's  report, 
there  was  a  lively  debate  on  the  question,  "  Shall  past 
presidents  be  allowed  to  vote  as  members  of  the 
Executive."  The  answer  was  in  the  negative,  the 
vote  being  twelve  to  ten.  Mr.  A.  M.  Wickens,  of 
Toronto,  read  a  paper  on  "The  Engmeer  and  His 
Boiler."  He  stated  that  in  spite  of  the  fact  that  elec- 
tricity and  gas  had  become  great  factors  in  power  de- 
velopment, the  youngest  engineer  present  would  m  all 
probability  see  at  least  25  per  cent,  of  the  power  con- 
sumed throughout  the  country  produced  by  the  steam 
engine  and  boiler  during  the  remainder  ot  his  life.  He 
was  of  the  opinion  that  the  Government  should  fix  the 
standard  of  boiler  plates  and  also  make  specifications 
for  the  sate  and  proper  riveting  of  joints. 

It  was  decided  that  the  per  capita  tax  should  be  $1 
and  that  the  next  annual  meeting  should  be  held  in 
Guelph.  The  question  ot  publishing  an  official  organ 
was  discussed  and  a  recommendation  passed  that  the 
Executive  carry  the  proposal  into  execution. 

The  social  features  in  connection  with  the  conven- 
tion were  much  enjoyed.  A  banquet  was  held  at  the 
Imperial  Hotel  on  Wednesday  evening,  and  an  in- 
spection was  made  of  the  works  of  the  Goldie  &  Mc- 
CuUoch  Company. 


The  election  of  officers  for  the  ensuing  year  resulted 
as  follows  :  President,  Joseph  Ironsides,  Hamilton  ; 
vice-president,  E.  R.  Grandbois,  Chatham  ;  secretary, 
W.  L.  Outhwaite,  Toronto  ;  treasurer,  J.  M.  Dixon, 
Toronto  ;  conductor,  Chas.  Kelley,  Chatham  ;  door- 
keeper, W.  McGhie,  Toronto. 


PERSONAL. 

Mr.  Robert  S.  Jones  has  been  appointed  manag-er  of  the  Bell 
Telephone  CompHny  at  Montreal,  as  successor  to  the  late  Mr. 
Dewar.  Mr.  Jones  is  looked  upon  as  one  of  the  foremost 
telephone  experts  in  Canada. 

The  Electrical  News  received  a  pleasant  call  recently  from 
Mr.  Georg'e  White-Fraser,  electrical  engineer,  formerly  of 
Toronto.  Mr.  Fraser  is  now  in  the  employ  of  the  Dominion 
Government  and  has  spent  a  great  deal  of  time  during  the  last 
six  years  in  the  Yukon  and  Alaska. 

Mr.  A.  M.  Grantham,  who  has  been  purchasing  agent  for  the 
Toronto  Railway  Company  and  the  Toronto  &  York  Radial 
Railway  Company,  has  been  appointed  superintendent  of  con- 
struction for  both  of  these  companies.  The  Toronto  &  York 
Radial  Railway  has  now  been  completed  to  Port  Ciedit  and  an 
extension  will  be  made  to  Oakville  as  rapidly  as  possible. 

The  news  of  the  death  of  Mr.  D.  C.  Dewar,  local  manager  of 
the  Bell  Telephone  Company  at  Montreal,  was  learned  with 
sincere  regret.  Mr.  Dewar  had  been  unwell  for  some  time, 
suffering  from  an  affection  of  the  heart,  and  was  advised  to 
absent  himself  from  business.  He  came  to  Toronto  and  di'd 
very  suddenly  at  his  rooms  in  the  King  Edward  Hotel.  Deceased 
had  been  connected  with  the  telephone  business  for  many  years 
and  was  highly  esteemed. 


ELECTRICAL  &  TRANSFORMER  SHEETS,  STRIPS  &  STAMPINGS 

SWEDISH  BARS,  ROUNDS,  SQUARES,  FLATS 

TIIDMCD  DDnO  134  upper  Thames  ST. 
I  UnliLn  DnUO.j    london,  eng. 


Magnet  Forgings,  Slabs,  liars 
in  the  Rough  and  Machined. 


K-TABLISHED  187O. 


Plain  and  Slotted 
Discs. 


Telegraphic  Address,  'Sheetiron',  London. 
lyieber's  Code  used. 

MILD  STEEL  CASTINGS  FOR  MACMETS 

MAGNET  STEEL  FO  I  PERM\N£»1T  MAG«TS.  BRIGHT  CHAKCOAL  IROM  RODS 

Sole  Reoreseniatives  tor  Canada  •  Peacock  Brothers,  Canada  Life  Building,  Montreal. 


The  JOHN  McDOUGALL  CALEDONIAN  IRON  WORKS  CO.,  Limited 

MONTREAL,  P.  a. 


Two    Worthlr»gton   3   stai.ge  Tvirblrves  e.nd  McCormick 
WaLter  Wheels  built  for  Port  Arthur.  Ont  .  WeiLter 
Works,  combined  capacity  1440  gallons  per 
minute  against  J50  feet  head. 


BOILERS: 


Return  Tubular,  ''McDougall" 
Water  Tube,  etc. 


TANKS: 


Water  Tanks,  Penstocks,  Ore 
Buckets 


MACHINERY: 


Complete  Power  Plants  built 
and  installed 


Sole  Manufacture!  s  in  Canada  of 

"Worthington"  Turbine  Pumps  and 
"Doble  "  Impulse  Water  Wheels 


/ 
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SPARKS. 

The  entire  street  lighting  system  of  Vancouver,  B.  C,  is  now 
being  equipped  with  the  new  type  of  alternating  current  lamps, 
and  City  Electrician  McCrossam  states  that  he  is  satisfied  that 
the  results  will  be  much  more  satisfactory. 

The  Town  Council  of  Fort  William,  Ont.,  have  given  the 
Mount  McKay  an  I  Kakabeka  Electric  Railway  Company  a  lease 
for  seven  years  of  the  proposed  electric  line  which  the  town  will 
build  on  certain  streets  within  the  town  limits  to  connect  with  the 
company's  electric  line  to  Kakabeka  Falls.  The  local  men 
interested  in  the  railway  are  :  Messrs.  C.   W.   Jarkis,   L.  L. 
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Pelletier,  C.  H.  Jackson,  \V.  T.  Pogarth,  James  Murphy  and 
Joseph  Dyke. 

A  line  foreman  was  electrocuted  in  the  power  house  of  the 
Quebec  Railway,  Light  &  Power  Company  at  Montmorency 
Falls  last  month  by  coming  in  contact  with  a  wire  which  was 
heavily  charged.  He  w..s  38  years  of  age  and  the  father  of  a 
family. 

The  Town  Council  of  Port  Hope,  Ont.,  have  renewed  the  con- 
tracl  for  electric  lightmg  with  Dr.  Corbett  for  three  months  from 
July  ist.  In  the  meantime  it  is  proposed  to  advertise  for  tenders 
far  street  lighting  by  arc  or  incandescent  lamps  or  by  gas. 
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IDt^L  ENGINE.S 


PERFECTION  IN  HIGH  SPEED  ENGINE  DESIGN. 
NOISELESS  RUNNING  -  PERFECT  LUBRICATION 
ACCESSIBILITY  -  ECONOMY. 


SEND  FOR  BULLETIN  NO.  6. 


TUG  GOLDIE  &  MgGULLOGH 

GO..  Limited 


GALT 


ONTARIO 


CANADA 


We  Make  Wheelock  Engines  Corliss  Engines  lde«i  Eppiocs 
Boilers,  Steam  and  Power  Htmps  Oatmeal  Mill  Machinery 
Klour  Mill  Machinery.  Ciyralor*  Wood-Working  Machinery 
Shingle  Machinery.  Heading  and  Stave  Machine! y.  Wood  Rim 
Split  PuUevs,  Iron  Pulleys.  Shaltine.  Hangers,  Gearing.  Coup 
lings,  Friction  Clutch  Couplings.  Cliilch  Pulleys,  &afrs.  Vauli» 
and  Vault  I>oois 


"THE  RIGHT  THING  FOR  THE  RIGHT  PLACE  " 


FIELDING 

RECEPTACLES 

find  favor  with  linemen  bei.au^e 
they  are  easily  and  quickly  wired. 

No  other  receptacle  can  com- 
pare with  them  for  STREiN GTH, 
NEATNESS  and  ECONOMY,  in 
moulding  work,  in  the  varied 
lighting  effects  such  as  theatre 
border  lights  or  window  lights. 


No.  50724 
Moulding  Receptacle 


No.  2^^210 
Cleat  Receptacle 


Manufactured  in  Canada  under  the  Canadian  Patent  No.  82620  Aug.  25,  7903,  by 

R.  E.  T.  PRINGLE  CO..  Limited 

Mantjfcturers  evnd  Dealers  in  Electrical  Apparatus  and  Siipniiea 

ST.  JOHN.  N.B.  MONTREAL,  QUE.  TORONTO,  ONT.  WINNIPEG,  MAN 

Show  Room  :  16-IS   Victoria  Si).,  Montreal 
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THE   PACKARD  ELECTRIC  COMPANY 

LIMITED 


THE    PACKARD    ELECTRIC  COMPANY 

limiti<:d 

MONTREAL  -         ST.  CATHARINES  -  WINNIPEG 
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SPARKS. 

The  town  of  Napanee  are  installing  a  Smart-Turner  independ- 
ent jet  condenser  and  duplex  boiler  feed  pump  in  their  electric 
light  plant. 

The  City  of  Winnipeg-  is  asking  for  tenders  up  to  August  27th 
for  the  supply  of  two  turbine  pumps  with  electric  motors  for  the 
city  waterworks. 

Oakville,  Ont. ,  has  carried  a  by-law  to  spend  $40,000  for 
waterworks  and  $10,000  for  electric  light.  Willis  Chipman,  C. 
E. ,  Toronto,  is  their  engineer. 

The  British  Columbia  Electric  Railway  Company  have  recently 
completed  a  modern  electric  car  hoist  which  will  enable  them  to 
raise  the  cars  off  the  rails  with  the  minimum  amount  of  labor. 
By  it  a  car  can  be  raised  a  distance  of  five  feet  from  the  rails  in 
from  five  to  ten  minutes. 

It  is  probable  that  the  City  Council  of  Winnipeg  will  build  an 
electric  tramway  from  Lac  du  Bonnet  to  Pointe  du  Bois  Falls 
for  the  purpose  of  transporting  the  material  and  machinery 
necessary  for  the  proposed  power  development  at  the  latter 
place.    The  distance  is  twenty  miles. 

The  Guelph  Radial  Railway  Company  are  having  surveys 
made  for  the  construction  of  an  electric  railway  from  Guelph  to 
Puslinch  Lake,  a  distance  of  nine  miles.  From  this  point  it  will 
be  necessary  to  construct  only  an  additional  two  miles  to  connect 
with  the  electric  railway  at  Hespeler. 

The  Dodge  Manufacturing  Company,  of  Toronto,  have  re- 
cently issued  Catalogue  C5,  devoted  to  their  "  Standard"  wood 
split  pulley,  with  interchangeable  bushing  system.  The  Dodge 
pulley  was  introduced  twenty  years  ago,  since  which  time  the 
company  have  manufactured  more  than  a  million. 

The  Bell  Telephone  Company  have  sent  a  communication  to 
the  City  Council  slightly  modifying  their  offer  respecting  an 
exclusive  franchise  in  so  far  as  it  relates  to  desk  telephones. 
The  present  price  of  these  is  $48.50.  The  company  say  they  are 
willing  to  reduce  this  to  $47,  which  is  the  rate  for  similar  ser\ice 
prevailing  in  the  city  of  Hamilton. 

Russell  Blackburn,  liquidator  of  the  Consumers"  Electric  Com- 


pany, is  suing  the  city  of  Ottawa  for  $9,136,31,  claimed  as  part 
of  the  agreement  transferring  the  company's  property  to  city. 
The  city's  refusal  to  pay  is  owning  to  a  difference  of  opinion  as 
to  the  interpretation  of  the  agreement  of  purchase.  The  city 
has  practically  invited  the  litigation  in  order  that  the  courts  may 
interpret  the  agreement  and  determine  the  point  at  issue. 
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GROWTH  OF  WESTINGHOUSE  INTERESTS. 

A  report  of  the  Board  of  Directors  of  the  Westinghouse 
Electric  &  Manufacturing  Company,  presented  to  the  stock- 
holders at  a  meeting  held  July  25th,  1906,  covers  the  six  years 
ending  March  31st  last.  The  report  shows  that  the  growth  of 
the  company  has  been  rapid  and  that  within  the  period  mentioned 
several  important  extensions  to  the  manufacturing  plant  weie 
found  necessary.  The  number  ot  employees  in  1901  was  7,971, 
which  has  increased  to  14,705.  The  sales  of  the  company  in 
1901  were  $12,516,071,  as  compared  with  $24,939,602  last  year. 
The  sale  of  railway  motors  during  the  past  year  increased  51 
per  cent,  over  any  previous  year  in  the  company's  history. 

Mr.  L.  A.  Osborne,  second  vice-president  of  the  company, 
refers  at  some  length  in  his  report  to  the  development  and  intro- 
duction of  the  single-phase  alternating-current  system  for  railway 
operation,  which  system  has  for  more  than  a  year  been  in 
successful  operation  on  a  number  of  important  interurban  roads. 
Concerning  long  distance  transmission  work,  he  states  that 
higher  voltages  continue  to  be  used  and  specified,  and  tJiat  their 
engineers   have   under  consideration    to-day    an  installation 


involving  the  transmission  of  voltages  up  to  150,000,  and  tha 
several  commercial  plants  are  in  operation  and  under  contra  c 
involving  voltages  of  60,000  to  80,000. 
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maintain  their  high  electrical  efficieacy  under  the  most  exact- 
ing conditions.    They  are  not  affected  by  extremes  of  tempera- 
ture, commercial  acids  or  alkalies     1  hey  improve  with  age 
The  plain  insulation   [without   a  protective  covering]  is 
soaked  three  days  in  water  before  being  tested. 
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Waterworks  Pumping  Station,  Three  Rivers 

This  is  a  view  of  the  pumping  station  or  the  North  Shore  Power  Co.,  Three  Rivers,  showing  one  of  our  2  speed 
Induction  Motors  capable  of  100  h.p.  at  900  r.p.m.  and  150  h.p.  at  1,200  r.p.m.  driving  a  2  stage  turbine 
pump.    The  station  will  deliver   1,500,000  gallons  under  domestic  and  2,000,000  gallons  under  fire  pressure. 
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Induction  Motors. 
Transformers. 
Turbo  Generators. 


Switchboards. 


DIRECT      CURRENT  MACHINERY 


Belted  Type  Motors  and  Generators. 

Engine  Type  Generator. 

Railway  Generatorss. 

Small  Multipolar  Motors  and  Generator. 

Street  Car  Equipments. 


Multiple  Voltage  Variable  Speed  Equipments. 
Bullock  Teasers  for  Printing  Presses. 
Multiple   V^oltage   Balancing  Sets. 
Switchboards. 

Small  Bipolar  and  Multipolar  Motors  and  Generators. 
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^"■^  Switchboards  and  Panelboards 

COLLYER  &  BROCK 

MONTREAL 

[    Corvdviit   Boxes,   Bvishirvgs,   Lockrvvits    aLrvd  Fittings 
Also  Marvvifactvire       of    every    description,   ©ls   well    OlS   Knife  SwitcKes 

and   enclosed   F\ises.  s$ 

GET  OUR  PRICES  BEFORE  ORDERING. 


LINE    AND    CONSTRUCTION  MATERIAL 


STEEL  POLES 
TIES 

HANGERS 

STRAIN  INSULATORS 

WOODEN  POLES 

CAR  SEATS 

TROLLEY  BASES 

WHEELS  AND  HARPS 
FIELD  COILS 


BARE,     RUBBER    COVERED  AND 
WEATHERPROOF  WIRES  AND 

CABLES 

EARS 

STOMBOUGH  GUV  ANCHORS 
.   .   .    A.LSO  ... 
TROLLEY  CORDS 

INSULATING  MATERIALS 
CAR  CURTAINS 

TROLLEY  POLES 


LIGHTNING  ARRESTERS 
BRACKET  ARMS 

RAIL  BONDS 

LNSULATORS 

GUV  WIR 

GEARS  AND  PINIONS 

ARMATI  RE  COILS 

HARD  FIBRES 

TAPES 
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Prompt  Shipmet  f'om   Stock  at   Right  Prices 
for  Reliable  M  aterial. 
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THE  CROCKER  TURBINE 

Various  styles  of  setting  to  suit  different  locations  and 
heads  up  to  150  feet.  If  you  have  a  Water  Power  to  de- 
velop, we  should  be  glad  to  have  you  write  us.  Ask  for 
Bulletin  No.  200. 
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New  Power  Plant  of  the  Sara^uay  Electric  Light  and  Power  Company 


The  new  power  plant  of  the  Saraguay  Electric  Liyht 
&  Power  Company  was  officially  opened  on  the  22nd 
of  June,  by  the  Hon.  Loiner  Gouin,  Premier  ot  the 
Province  of  Quebec.  The  power  house  is  situated 
half  way  between  the  village  of  Cartierville  and  the 
town  of  Bordeaux,  on  the  banks  of  the  Laprairie  river, 
otherwise  known  as  the  Back  rivet.  The  works  supply 
electric  light  and  power  to  the  various  municipalities 
in  the  district,  and  there  is  an  up-to-date  pumping 


The  steam  engine  is  at  present  non-condensing,  but 
with  the  installation  of  the  new  engine  it  is  proposed 
to  make  it  a  condensing  steam  plant. 

The  four  panel  blue  Vermont  marble  switchboard 
and  the  meters  were  also  manufactured  by  the  Canadian 
Westinghouse  Company,  while  the  transformers  are 
of  the  Westinghouse  and  C.  G.  E.  types. 

The  plant  is  provided  with  all  the  usual  up-to-date 
coal  and  labor  saving  devices,  including  superheaters 


SARA(;r.\v  Ei.rxTKic  Licirr  .S;  ri>\\i  R  Companv— Side  N'iew  ov  Powi-k  IIoi  sk. 


station  for  the  water-works  supply  to  the  town  of  St. 
Laurent. 

The  construction  of  the  plant  was  commenced  in 
September,  1905.  and  on  March  7th  ot  this  year,  while 
not  quite  completed,  it  was  supplying  electric  light  to 
the  towns  of  Bordeaux  and  St.  Laurent.  It  supplies 
at  present  100  street  lights  of  16  and  32  c.p.  capacity. 

The  building,  98  feet  long  and  38  feet  wide,  is  of 
solid  concrete  fire-proof  construction.  It  is  a  steam 
plant,  consisting  of  two  Babcock  &;  Wilcox  boilers, 
one  Peerless  steam  engine  manufactured  by  E.  Leonard 
&  Sons,  of  London,  Ont. ,  and  one  direct  connected 
three-phase  2200-volt  generator  and  one  exciter, 
manufactured  by  the  C'anadian  Westinghouse  Company, 
giving  a  capacity  for  supplying  approxiniately  3,000 
lights  connected  on  the  line.  The  capacity  of  the  plant, 
however,  is  shortly  to  be  increased  to  500  h.p.  The 
iron  chimney  is  4  feet  in  diameter  and  90  feet  high. 


installed  in  the  Babcock  &  Wilcox  boilers,  which  super- 
heat 100-120  Fahrenheit.  There  is  a  Webster  vacuum 
feed  water  heater  supplied  by  Messrs.  Darling  Bros., 
of  Montreal,  the  feed  water  being  heated  by  the  ex- 
haust steam  of  the  engine  to  a  temperature  of  209-210 
Fahrenheit. 

The  plant  was  built  by  Mr.  E.  Champagne,  of 
Montreal,  who  is  still  the  principal  owner.  Mr. 
Charles  Brandeis,  consulting  engineer,  of  Montreal, 
prepared  the  plans  and  is  chief  engineer  for  the  com- 
pany. Messrs  Finley  &  Sp  ence,  of  INIontreal,  were  the 
architects. 

The  company  has  rccenily  securcti  contracts  from 
the  villages  of  Ahuntsic  ami  Cartierville.  Ten  miUs  of 
line  have  been  complctetl  and  sever.'d  miles  are  under 
construction. 

The  Saraguay  Electric  Light  &:  Power  Company 
have  installed  a  triple  expansion   condensing  doub'e 
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direct  acting  Worthington  steam  pump  of  15,000 
gallons  per  hour  capacity,  and  as  before  mentioned 
supply  the  water-works  for  the  town  of  St.  Laurent, 
an  additional  pump  of  9,000  gallons  per  hour  capacity 
being  installed  for  emergency  purposes. 

The  officers    of   the    company  are  :  President,  E. 


Saraguay  Ellxtric  Light  &  PowtR  Company — Babcock  & 
Wilcox  Boilers,  with  Supkriieaters 

Champagne;  vice-president  and  consulting  engineer, 
Charles  Brandeis;  secretary-treasurer,  W.R.  Cunning- 
ham. The  provisional  directors  are:  A.  Champagne, 
Theodore  Fuisy,  Hector  Champagne  and  Charles 
Brandeis. 

THE  OFFICIAL  OPENING. 

The  invited  guests  and  directors  of  the  comp;iny  left 
Montreal  by  special  car  at  3  p.  m.  Friday,  June 
22nd.  Upon  arrival  at  the  works  it  was  seen  that  a 
large  number  of  flags  were  hung  around  the  building, 
and  that  careful  preparations  had  been  ni;ule  to  enter- 
tain the  guests. 


After  inspecting  the  works  the  guests  assembled 
near  the  power  house  and  listened  attentively  to  speech- 
es by  Premier  Gouin;  J.L.  Decarie,  M.P.P.  for  Hoche- 
laga  ;  Duncan  McDonald,  general  manager  of  the 
Montreal  Street  Railway  Company ;  Hon.  Judge  Cham- 
pagne; E.  Lusier,  Mayor  of  Bordeaux,  and  Achille 
Bergevin,  M.  P.  for  Beauharnois.  Each  speaker  com- 
plimented the  company  on  the  progress  that  had  been 
made  and  the  general  appearance  of  the  works. 

Others  not  already  mentioned  who  were  guests  ot 
the  company  were  Jas.  Quinn,  Alex.  Michaud.  A. 
Gaboury,  Jas.  Bennett,  F.  Labelle,  F.  Lester,  S.  VV. 
Smith  of  Canadian  Westinghouse  Company.  Geo.  H. 
Muir,  C.  Lester  of  John  McDougall  Caledonian  Iron 
Works,  C.  A.  Pariseault,  Dr.  C.  Ethier,  \'.  Guertin, 
Jos.  A.  Lamarche,  H.  Morin,  P.  Decarie,  sr.,  Louis 
Masson,  Dr.  Alphonse  Mercier,  Dr.  A.  Ethier,  Jean 
Versailles  and  J.  L.  Lafleur,  also  J. .A.  Christin,  Mayor 
of  Ahuntsic;  P.  Cousuiean.  Mavor  of  St.    Laurent;  A 
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Plouffe,  Mayor  of  Cartierville,  and  A.  Poitras,  Mayor 

of  Sault  au  Recollet. 


Saraguay  Electric  Light  &  Bower  Company— Generating  Unit. 


THE  DARKNESS  EXPLAINED. 

The  following  was  innocently  published  in  a  recent 
ssue  of  the  Welland  Telegraph  in  explanation  of  a 
temporary  shut  down  of  the  electric 
light  plant,  due  to  a  short-circuit  in 
the  armature  a«  the  re>-nlt  of  copper 
dust  : 

"Something  went  wrong  with  the 
electric  light  service  last  night  short- 
ly after  eight  o'clock  and  for  half  an 
hour  the  darkness  was  turned  on. 
The  Telegraph  called  up  the  electric 
light  station  to  enquire  the  nature  of 
the  accident  and  was  inlormed  that 
the  allamagoozalum  had  blown  out. 
.\  reporter  was  soon  on  the  spot  and 
found  Mr.  Page  and  Mr.  Houston 
wading  knee  deep  in  the  amperes  of 
the  electric  fluid  that  had  spilled  out 
on  the  floor.  The  engineer  la\ 
stretched  on  the  grass  with  several 
kilowatts  of  the  allamagoozaluni 
embedded  in  his  neck.  The  allaniag. 
etc.,  is  a  technical  name  whir'i  means 
load  factor. " 
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A  correspondent  signintf  himself  "Veritas"  has 
written  a  somewhat  lengthy  letter  to  the  Toronto 
News  in  reference  to  the  report  of  the  Ontario  Power 
Commission,  in  which  he  shows  very  clearly  that  the 
usual  basis  for  municipal  ownership  charges  for  elec- 
tric light  is  wrong,  inasmuch  as  it  entirely  ignores  the 
"  load-factor."  On  this  subject,  and  dealing  especi- 
ally with  the  Hydro-Electric  Commission's  report  on 
Niagara  power,  he  says  : 

The  communications  which  have  appeared  in  the 
press  from  time  to  time  from  various  correspondents 
miss  the  most  salient  point  of  the  whole  question. 
You  can  hardly  be  blamed,  therefore,  for  ignoring  the 
same  point,  as  it  is  in  a  sense  mainly  a  technical  one 
with  which  you  are  not  expected  to  be  familiar.  Mr. 
J.  Stanley  Richmond,  in  his  communication  to  the 
daily  press  under  date  of  April  the  i6th  last,  made  an 
attempt  to  deal  with  this  point  in  the  ninth  paragraph 
of  his  letter,  but  unfortunately  he  referred  to  it  in  the 
term  "power-factor,"  instead  of  "load  factor,"  the 


ctric  Power 

necessarily  happen  that  the  load  may  run  up  to  25,- 
000  or  even  30,000  h.p.  for  a  couple  of  hours,  and 
may  at  rare  intervals  reach  40,000  h.p.,  but  a  very 
careful  search  of  the  records  available  lor  twenty 
years  shows  that  at  no  time  has  the  full  load  of  50,000 
h.p.  ever  been  thrown  upon  the  station.  The  40,000 
h.p.  load  is  most  likely  to  occur  between  the  hours 
of  4  p.m.  and  6  p.m.,  from  October  ist  to  April  ist, 
that  is  to  say,  during  the  winter  season,  when  the  in- 
candescent lighting  loads  and  motor  loads  coincide. 
To  apply  the  argument  to  the  individual  consumer,  let 
us  suppose  that  he  has  installed  in  his  factory  1,000 
h.p.  of  electric  motors  and  1,000  incandescent  lamps. 
Let  us  assume  that  he  has  an  ordinary  manufacturing 
establishment,  such  as  a  machine  shop,  furniture  fac- 
tory, or  any  other  mauufacturing  establishment,  in 
which  the  1,000  h.p.  of  motors  are  distributed  among 
a  number  of  different  machines.  It  makes  little  dif- 
ference whether  one  motor  of  1,000  h.p.  be  used,  or 
100  motors  of  10  h.p.,  or  any  other  combination,  the 
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latter  being  the  correct  name.  Furthermore,  he  did 
not  give  the  discussion  the  prominence  it  deserves. 
Any  person  upon  making  enquiries  lor  himself  will 
discover  that  in  any  city  approximating  the  size  of 
Toronto,  it  is  quite  possible  to  have,  as  the  Hydro- 
Electric  Power  Conunission  report  shows,  a  total 
capacity  of  motors  connected  to  the  lines  having  an 
aggregate  capacity  ot  50,000  h.p.  or  more.  But  the 
same  person,  upon  pursuing  his  enquiries  further,  will 
find  out  for  himself  that  though  there  may  be  50,000 
h.p.  in  electric  motors  in  the  city,  connected  to  the 
lines  and  ready  for  work,  at  probably  no  instant  at 
any  time  of  the  year  will  the  whole  50,000  h.p.  be  in 
use.  The  experience  of  large  central  stations  supply- 
ing power  to  consumers,  after  years  ot  operation,  is 
that  on  the  average  the  amount  of  power  in  use,  or,  in 
other  words,  the  load  upon  the  central  station,  rarely 
exceeds  for  more  than  a  few  hours  of  the  day  50  per 
cent,  of  the  total  connected  load  throughout  the  city, 
and  as  a  matter  of  fact,  the  proportion  is  usually  from 
30  per  cent,  to  40  per  cent.  In  other  words,  assum- 
ing a  connected  load  of  50,000  h.p.,  the  average  load 
thrown  upon  the  central  station  throughout  the  day 
will  be  from  15,000  to  20,000  h.p.,  although  it  will 


experience  of  such  a  factory  is  that  the  average  load 
is  from  30  to  40  per  cent.,  or  300  to  400  h.  p.  of  the 
1,000  h.p.  installed,  notwithstanding  the  fact  that  the 
momentary  load  may  be  for  short  intervals  800  or  90O' 
or  even  1,000  h.p.  During  the  winter  season  he  wil 
draw  from  the  central  station  for  an  hour  and  a  half, 
4.30  to  6  p.m.,  100  h.p.  for  his  incandescent 
lamps,  thereby  nuking  his  maximum  possible 
load  1,100  h.p.,  and  raising  his  average  from 
300  to  400  h.p.  to  about  500  to  600  h.p.  His  average 
load  factor  is,  therefore,  30  per  cent,  to  40  per  cent, 
during  the  summer,  and  about  40  per  cent,  to  50  per 
cent,  during  the  winter. 

LOAD   FACTOR  ILLUSTRATED. 

To  apply  the  argument  directly  to  the  tax-payer, 
who  uses  nothing  but  incandescent  light  in  his  house 
and  no  motors,  let  us  assume  that  he  has  30  incandes- 
cent lamps  installed  and  that  being  an  economical  per- 
son, he  will  use  only  such  light  as  he  requires,  which 
will  average  from  three  to  ten  lamps.  The  load  fac- 
tor of  that  particular  customer  is  10  per  cent,  and  3^ 
1-3  per  cent,  respectively.  Now  let  us  assume  that 
the  householder  is  paying  $1  per  lamp  per  annum  on  a 
flat  rate,  that  is  to  say,  he  pays  $1  per  lamp  whether 
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he  uses  the  Hght  or  not.  His  total  bill  is,  therefore, 
$30  per  annum,  a  fixed  amount.  But  if  he  uses  on  an 
average  only  10  lamps  out  ,  of  his  30,  he  is  actually 
paying  $3  per  lamp  per  annum  instead  of  $1  per  lamp, 
and  likewise  if  he  uses  only  three  lamps  on  an  average 
he  is  paying  $io  per  lamp  per  annum.  This  customer 
would  naturally  feel  disposed  to  have  a  meter  put  on 
his  lines  if  he  can  effect  a  saving  on  the  $30  flat  rat:^ 
by  being  economical  in  the  use  of  his  lamps,  which 
past  experience  shows  can  be  done. 

Again,  let  us  assume  that  the  manufacturer  is  offered 
a  fiat  rate  of  $20  per  h. p.  per  annum.  His  fixed  an- 
nual bill  will  be  $20,000  for  his  1,000  h.p.  of  motors 
mstalled  in  his  factory,  but  if  his  average  load  is,  say, 
only  400  h.p.  per  annum,  he  is  actually  paying  for  the 
power  he  .uses  at  the  rate  of  $50  per  h.p.  per  annum, 
for  the  reason  that  his  bill  is  $20,000  for  the  400  h.p. 
used.  Naturally  this  customer  can  and  will  reduce 
his  annual  bill  by  taking  advantage  of  a  meter  rate 
rather  than  a  flat  rate,  because  he  cannot  change  his 
load  factor  materially.  . 

Now,  to  bring  this  argument  up  to  the  point  where 
it  concerns  the  citizens  of  Toronto  generally,  let  us 
take  Table  35  of  the  H)  dro-Electric  Power  Commis- 
sion report,  which  shows  the  annual  charges  for 
generating,  transmitting,  transforming,  and  distribut- 
ing 36,272  h.p.  in  Toronto  to  be  $956,474.  Accord- 
ing to  Table  36  of  the  same  report,  however,  we  must 
pay  for  only  enough  power  to  equal  the  maximum  de- 
mand, therefore  we  must  pay  for  33,772  h.p.,  which, 
if  bought  at  cost  of  generating,  transmitting  and 
tiansforming  only,  will  be  at  the  rate  of  $17  per  h.p. 
per  annum,  as  stated  in  the  report,  but,  as  is  not 
stated  in  the  report,  only  provided  every  single  h.p.  of 
the  33,772  h.p.  be  purchased  and  paid  for  whether 
sold  or  not.  According  to  Table  No.  XXXV,  ibe  cost 
of  distributing  the  power  from  the  local  sub-station 
low  tension  side  is  as  follows  : 

Operating  and  administration  expenses,  ;ind  fixed 

charges  nf  the  looil  dislrihution  s)  stem .  .  .  .  $365,107 

Taxes,  as  now  paid    by   the  .Toronto  Electric 

Light  Co   18,243 

Annual  total  cost  of  distributing   $383,3  o 

Add  cost  of  33,722  h.p.  transmitted  at  $17  ....  574,124 

Annual  cost  of  power  delivered  to  consumers.  ..  $957,474 
$937,474  divided  by  36,272  h.p.,  sold  according  to 
Table  XXXVI,  means  a  net  cost  of  $26.40  per  h.p.  per 
annum,  only  on  the  assumption  that  every  horse-power 
of  the  36,272  h.p.  be  sold  and  be  paid  for  by  the  con- 
sumer whether  they  use  that  amount  of  power  or  not. 

PAY  WHETHER   USED   OR  NOT. 

But,  right  here  the  question  of  load  factor  comes  in, 
and.it  has  a  mo.st  vital  bearing  upon  the  cost  of  power 
to  the  consumer.  Bear  in  mind  that  the  city  of  Toronto, 
in  order  to  get  its  power  for  $26.40  per  h.p. per  annum 
must  contract  to  pay  for  $33,772  h.  p.  each  year, 
whether  the  city  uses  that  amount  of  power  or  not, 
either  for  its  own  purposes  or  through  the  motors  and 
lamps  in  the  establishments  of  the  citizens.  According 
to  the  well-known  experience  of  central  stations  in 
other  cities  approximating  the  size  of  Toronto,  whether 
these  stations  be  operated  under  municipal  or  priv.ite 
control,  makes  no  difference,  the  average  load  continu- 
ously on  the  station  is  from  30  per  cent,  to  40  per  cent, 
of  the  total  load  connected  to  the  lines.  But  to  be 
liberal,  let  us  suppose  that  this  average  load  is  half  the 


total  connected  load,  or,  in  other  words,  that  the  load 
factor  of  the  station  or  plant  is  50  per  cent.  The 
citizens  will,  therefore,  be  using  continuously  each 
year,  not  36,272  h.p.,  but  18,136  h.p.,  for  which  the 
city  shall  have  contracted  to  pay  the  sum  of  $956,474 
per  annum,  which,  divided  by  the  average  power  used, 
namely,  18,136  h.p.,  means  a  cost  to  the  consumer  of 
$52.80  per  h.p.  per  annum,  or  exactly  double  the  rate 
they  have  been  led  by  the  report  to  anticipate.  Now, 
while  this  statement  may  appear  to  be  somewhat  com- 
plicated, a  little  careful  attention  on  the  part  of  the 
reader  will  enable  him  to  see  that,  if  the  load  factor 
has  been  correctly  assumed,  the  results  quoted  are 
correct.  As  I  have  said  before,  the  question  of  load 
factor  can  be  investigated  in  any  large  central  station, 
and  particularly  right  here  in  Toronto. 

.\   .M.\STERLV  REPORT. 

That  the  report  issued  by  the  Hydro-Electric  Power 
Commission  on  the  subject  of  Niagari  power  is  a 
masterpiece, any  fair-minded  person  will  have  to  admit. 
The  engineers  of  the  commission  deserve  much  credit 
for  their  thoroughness,  and,  taking  into  consideration 
the  mass  of  data,  the  accuracy  of  their  figures  and 
results  in  a  general  way,  the  report  is  valuable  not 
only  for  the  interesting  and  useful  statistics  which  it 
publishes,  but  as  presenting  a  plan  for  a  basis  of  in- 
telligent comprehension  on  the  part  of  the  public.  But 
in  my  mind  the  report  should  have  dealt  prominently 
and  unequivocally  with  the  question  of  the  load  factor 
and  its  effect  upon  the  cost  of  power  to  the  consumer, 
as  the  report,  in  its  present  form,  i>  apt  to  he  mislead- 
ing, though,  in  fairness  to  the  commission,  let  us 
assume  that  it  was  not  intentionally  so. 

Before  closing  let  me  point  out  an  apparent  discrep- 
ancy, which  may  be  a  real  one.  in  regard  to  the  esti- 
mated cost  of  power  delivered  at  Toronto.  In  Table 
X\TI,  the  report  estimates  the  cost  of  transmitting, 
transforming  and  delivering  power  at  the  low  tension 
side  of  the  sub-station  to  be  $16.53  per  h.p.  per  annum, 
which  is  later  assumed  at  the  round  figure  of  $17  per 
h.  p.  in  Table  No.  XXX\".  referred  to  above.  But 
this  rate  is  based  upon  a  total  load  of  50.250  h.p.  To 
be  consistent  the  report  should  have  divided  the  total 
transmission  and  transformation  expenses  of  $173,519 
per  annum  (Table  No.  XXIIl)  not  by  50.250  h.p., 
which  equals  $3.45  per  annum  per  h.p.,  but  by  33,772 
h.p.,  which  equals  $5.14  per  annum,  hence  the  cost  of 
power  at  the  high  tension  side  of  the  power  house 
assumed  by  the  report  to  be  $13.08  on  the  basis  of  a 
flat  rate  of  $12  per  h.p.  paid  at  the  Falls,  is  increased 
by  $5.14,  making  the  cost  of  power  at  Toronto  sub- 
station ready  for  distribution  $18.22  instead  of  $17.  as 
assumed  in  Table  XXX\".  Without  occupying  further 
space  with  calculations  I  will  conclude  by  stating  that 
the  final  cost  of  power  to  the  consumer  on  this  basis 
will  be  $27.52  per  h.  p.  per  annum  if  the  entire  quanti- 
ty of  36,272  h.  p.  be  sold  outright,  or  if  the  load  factor 
be  50  per  cent. ,  as  in  other  cities,  the  cost  will  be 
$55.04  per  h.p.  to  the  consumer. 


Collyer  I'v  Brock,  electricians,  Montreal,  have  t>ecn  succocsicsi 
bv  Guy  N'.  l>rock. 

The  Gooigian  Bay  Power  Company  are  askin.i;  for  tenders 
tortheconstructionofadp.nl  and  abutments  at  Kug-onij»  Falls. 
Ont..  in  connection  with  the  power  development  Iherp.  The 
length  of  the  dam  will  be  So  feet  and  the  hricbi  jo  feet 
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i    QUESTIONS  AND  ANSWERS  § 
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GENERAL  RULES  TO  BE  OBSERVED  BY  CORRESPONDENTS: 

1.  All  enquiries  will  be  answered  in  the  order  received,  unless  special  circum- 

stances warrant  other  action. 

2.  Questions  to  be  answered  in  any  specified  issue  should  be  in  our  hands  by 

the  close  of  the  month  preceding  publication. 

3.  Questions  should  be  confined  to  subjects  of  general  interest.    Those  pertain" 

ingf  to  the  relative  value  of  different  makes  of  apparatus,  or  which  for  in* 
telligent  treatment  should  be  placed  in  the  hands  of  a  consulting  engineer, 
cannot  be  considered  in  this  department. 

4.  To  avoid  trouble  and  unnecessary  delay,  correspondents  should  state  their 

questions  clearly,  so  that  there  can  be  no  possible  doubt  as  to  the  infor- 
mation required. 

5.  In  all  cases  the  names  ot  our  correspondents  will  be  treated  confidentially. 

Question  No.  i. — Will  you  kindly  advise  me  through 
your  columns  the  relative  advantages  of  enclosed  fuses 
and  circuit  breakers.  Which  is  the  better  to  use  and 
what  are  the  conditions  which  call  for  the  installation 
of  either?    What  is  the  use  of  the  "time  limit  relay"? 

Answer. — The  enclosed  fuse  is  primarily  intended 
for  the  proteciion  of  low  current  circuits,  though  the 
progress  made  in  the  manufacture  of  such  articles  has 
enabled  the  makers  to  place  enclosed  fuses  of  consider- 
able size  on  the  market.  The  enclosed  fuse  is  cheap 
to  install  and  cheap  to  replace,  and  in  smalj 
sizes  can  really  be  depended  upon  belter 
than  a  circuit  breaker.  In  any  event,  for 
the  protection  of  low  current  circuits,  the  cost  of  a 
circuit  breaker  makes  the  use  of  such  an  article  prohibi- 
tive. There  is  always  one  thing  in  favor 
of  a  tuse,  namely,  its  action  is  not  instan- 
taneous, and  therefore  a  very  desirable  time 
element  is  incorporated.  Fuses  of  large  capacity  are 
expensive  to  install  and  exceedingly  expensive  to 
replace,  and  we  would  be  inclined  to  think  that  for 
accuracy  they  would  not  compare  favorably  with  circuit 
breakers.  The  circuit  breaker  has  a  great  deal  in  its 
favor  for  large  current  circuits,  and  even  for  high  poten- 
tial the  break  is  very  quick  and  very  clean,  and  in 
combination  with  magnetic  blowout  devices  its  action 
is  very  sure.  Possibly  the  quickness  of  a  circuit 
breaker  may,  from  certain  standpoints,  be  regarded 
as  a  disadvantage,  and  this  fact  has  led  to  the  introduc- 
tion of  the  time  limit  relay,  which  brings  an  adjust- 
able time  element  into  the  action,  making  said  action 
very  similar  to  that  of  an  enclosed  fuse.  A  circuit 
breaker  with  a  time  limit  relay  may  be  adjusted  to  open 
at  a  predetermined  current,  but  without  the  relay  the 
action  would  be  instantaneous.  With  the  relay  the 
opening  can  be  made  to  take  place  from  half  a  second 
to  perhaps  five  seconds  after  the  current  has  reached 
the  predetermined  point.  Thus,  in  large  power  stations, 
with  long  distance  transmissions,  the  circuit  breakers 
are  almost  invariably  equipped  with  time  limit  relays. 
If  a  short  circuit  should  occur  at  the  distributing  end, 
sufficient  to  open  the  breakers,  the  entire  station  would 
be  shut  down,  but  with  the  time  limiting  devices  the 
power  house  breakers  cannot  open  for  say  three  seconds 
after  the  overload  occurs.  In  all  probability  the  out- 
going line  from  the  substation,  upon  which  the  short 
circuit  occurs,  will  be  equipped  with  a  time  relay  set 
for  one  second,  and  hence,  when  the  before  mentioned 
short  circuit  occurs,  this  circuit  breaker  will  open,  the 
power  house  breakers  will  not  open,  and  the  system 
will  be  left  running  with  the  exception  of  one  discon- 
nected circuit.  You  can  readily  appreciate  the  advan- 
tages obtained  from  sucii  an  arrangement. 

Question  No.  2. — Can  you  give  me  instructions  for 


making  an  efficiency  test  on  a  direct  current  motor  by 
means  of  a  brake? 

Answer. — Inconnectionwiththeabove  test,  a  number 
ot  pieces  of  apparatus  are  necessary.  These  we  will 
take  up  in  order.  An  ammeter  and  voltmeter  will  be 
required  for  measuring  the  input  of  the  motor  under 
various  loads,  and  a  tachometer  or  speed  indicator 
will  be  required  for  taking  the  speed  of  the  motor.  The 
prony  brake  consists  of  friction  blocks  which  clamp 
around  the  pulley  of  the  motor,  the  tension  of  said 
blocks  being  adjustable.  From  these  blocks  an  arm 
runs  out  and  rests  upon  the  platform  of  a  scale.  Un- 
less the  brake  proper  is  arranged  to  balance,  consider- 
able care  will  have  to  be  exercised  in  getting  the  net 
weight  of  the  brake  arm,  and  this  can  best  be  done  by 
loosening  the  blocks  and  inserting  a  round  lead  pencil 
under  the  upper  block,  thus  allowing  the  brake  to  press 
unhindered  upon  the  platform  scale.  The  weight  of 
the  brake  arm  may  thus  be  measured,  and  said  weight 
must  be  deducted  from  the  readings  during  the  test. 
It  is  customary  to  have  a  special  type  of  pulley  on  the 
motor  for  making  such  tests,  as  the  energy  of  themotor 
is  dissipated  to  the  atmosphere  in  the  form  of  heat, 
and  friction  blocks  will,  as  a  result,  get  exceedingly 
hot.  It  is  usual  to  equip  the  pulley  with  inward  project- 
ing edges,  so  that  cooling  water  may  be  poured  in,  to 
reduce  the  high  temperature  mentioned.  Devices  are 
often  used  to  continuously  replace  this  water,  which 
action  will  be  necessary  if  your  test  is  of  any  duration. 
The  length  of  the  brake  arm  being  known  and  the  torque 
exerted  by  the  motor  being  measured  by  the  scale, 
a  combination  of  these  two,  with  the  speed  of  the  motor, 
will  give  you  the  foot  pounds  exerted  per  minute. 
This  reading  is  reduced  to  horsepower,  and  the  elec- 
trical input  of  the  motor  is  reduced  to  the  same  basis. 
When  the  output  is  divided  by  the  input  the  result  will 
be  the  efficiency  of  the  motor  in  per  cent. 

Question  No.  3.  —  Is  there  a  wattmeter  made  which 
will  show  either  the  voUs  or  the  amperes  as  well  as 
the  watts  ? 

Answer. — We  understand  that  a  meter  has  recently 
been  placed  upon  the  market  which  reads  watts, 
amperes  and  volts  simultaneously,  though  we  have  not 
yet  had  an  opportunity  of  testing  the  instrument  in 
actual  service.  The  arrangement  is  very  ingenious 
and  should  make  the  instrument  a  very  valuable  one. 
We  presume  that  the  device  is  manufactured  for  the 
testing  of  incandescent  lamps,  and  in  this  connection 
its  field  should  be  large.  The  instrument  is  really  an 
ammeter  and  a  voltmeter  combined  in  one  case,  the 
needles  being  entirely  independent.  Each  needle  has 
its  own  scale  and  therefore  the  amperes  can  be  read 
independently  on  the  ammeter  scale,  and  the  volts  on 
the  voltmeter  scale.  The  needles  are  arranged  so  as 
to  cross  and  the  watts  are  read  at  the  point  of  inter- 
section of  the  needles  on  a  special  scale  located 
immediately  under  such  point.  This  arrangement  will 
make  the  meter  accurate  for  any  voltage,  which  is  a 
disadvantage  which  some  of  our  present  wattmeters 
have,  same  being  accurate  only  within  a  certain  per- 
centage of  a  standard  voltage. 

Question  No.  4.  What  is  meant  by  the  term  "  hy- 
draulic mean  depth"  ? 

Answer. — The  hydraulic  mean  depth  or  the  "  mean 
radius"  as  it  is  sometimes  called,  is  found  in  the 
following  manner  :  The  cross  sectional  area  and  the 
wetted  perimeter  of  a  stream  are  ascertained,  the  latter 
being  the  width  of  the  bed  of  the  stream  in  contact 
with  the  water.  When  the  area  is  divided  by  the 
wetted  perimeter,  the  quotient  is  the  hydraulic  mean 
t.epth. 
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One  of  the  mcst  recent  schemes 

AtmospKeric  r        ....       ^.  ,    .  ^  - 

Electricity.  attracting  ja^ulhble  investors  is 

outlined  in  a  prospectus  issued 
by  a  certain  American  company,  which  has  for  its  object 
the  utilization  of  the  "enormons  amount  of  free  elec- 
tricity in  the  atmosphere".  That  electricity  exists  in 
the  atmosphere  we  are  of  course  quite  ready  to  admit, 
though  as  to  the  quantity  and  to  the  possibility  of 
utilizing  it  there  is  considerable  doubt.  We  are  used 
to  considering  the  potential  of  a  lightning  discharge 
as  something  enormous,  such  reasoning  being  based 
upon  the  length  of  the  discharge  compared  with  volt- 
ages requried  in  our  own  experiments  to  make  a  dis- 
charge jump  a  given  distance.  In  regard  to  lightning 
this  theory  may  be  incorrect,  as  Dr.  Steinmetz  recently 
expressed  the  opinion  that  the  voltage  of  such  dis- 
charges is  very  much  lower  than  usually  considered. 
No  data  exists  on  the  possibility  of  obtaining  electricity 
from  the  atmosphere,  most  experimentists  in  this  line 
having  encountered  the  inconvenience  of  being  killed 
at  their  work.  Our  American  company,  however, 
goes  on  the  basis  that  inasmuch  as  the  existence  of 
atmospheric  electricity  is  admitted,  and  that  there  is 
no  positive  proof  as  yet  that  it  cannot  be  utilized, 
therefore  the  possibility  of  such  use  logically  exists, 
and  for  their  investors  they  paint  a  future  in  brilliant 
colors.  However,  as  before  pointed  out,  at  the  present 
time  there  is  no  hope  of  our  being  able  to  utilize  the 
electricity  in  the  atmosphere.  First,  we  will  have  to 
find  out  how  we  can  utilize  it,  and  second,  how  great 
is  the  supply,  and  then  possibly  our  enterprising  friends 
may  find  their  project  on  a  commercial  footing. 


Smoke. 


The  smokeless  chimney  agitation 
which  has  been  raised  from  time 
to  time  in  various  cities  in  the 
United  States  and  Canada,  brings  forward  a  very 
interesting  phase  of  the  personal  equation.  With  one 
fireman  a  certain  manufacturer  will  have  success  so  far 
as  economical  operation  of  his  boiler  plant  is  concerned 
and  will  receive  very  few  complaints  from  civic 
authorities  regarding  violation  of  the  smoke  nuisance 
by-laws.  In  the  hands  of  another  fireman  the  >ame 
plant  will  give  trouble,  the  smoke  \vill  be  exceedingly 
bad,  and  much  coal  will  be  consumed.  The  whole 
secret  of  smokeless  firing  rests  on  the  maintenance  of 
a  high  furnace  temperature,  and  when  this  is  attained 
good  economy  will  result  and  there  will  be  little  or  no 
smoke.  Tiiere  are  many  devices  on  the  market  known 
as  mechanical  stokers,  for  which  smokelessness  is 
claimed,  and  when  these  devices  are  properlv  operated, 
they  usually  produce  the  desired  result.  Their  chief 
weakness  lies  in  the  personal  equation,  for  the  devices 
can  be  abused,  and  frequently  are.  Practically  all  the 
furnaces  are  designed  to  run  the  coal  through  a  series 
of  steps,  the  first  process  being  a  coking  and  the 
second  being  an  actual  combustion.  The  lack  of 
facility  tor  forcing  many  of  these  devices  .md  the 
iniierent  desire  on  the  part  of  some  firemen  to  con- 
tinually stir  things  up  is  responsible  for  the  lack  of 
smokelessness.  Where  a  fireman  will  operate  a 
mechanical  stoker  strictly  in  acconi.iiice  with  directions, 
and  such  stoker  is  built  upon  rational  lines,  the  owner 
will  find  himself  in  possession  of  a  device  satisfactory 
from  every  point  of  view,  and  such  a  man  will  he  a 
strong  advocate  of  this  class  of  apparatus.    On  the 
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Other  hand,  where  proper  attention  is  not  given  to  a 
mechanical  stoker,  the  owner  will  hold  directly  opposite 
vievvs,  and  will  condemn  unjustifiably  the  entire  tribe 
of  such  appliances  as  useless.  Outside  of  the  before 
mentioned  points,  the  mechanical  stoker,  when  installed 
in  large  boiler  plants,  will  show  a  material  saving  in 
the  labor  item.  With  ordinary  hand  firing,  it  is  the 
habit  of  the  great  majority  of  firemen  to  throw  in 
immense  quantities  of  coal  at  long  intervals.  The 
immediate  effect  of  such  action  is  to  throw  a  blanket 
over  the  fire,  which  will  at  that  time  be  at  a  low  stage. 
It  will  be  some  minutes  before  the  proper  temperature 
is  reached  again,  and  during  this  period  immense 
volumes  of  smoke  are  given  forth.  When  the  fire 
burns  up  to  a  bright  white  color,  a  maximum  tempera- 
ture is  reached,  with  no  evidence  of  smoke,  and  this 
condition  continues  to  exist  until  the  fire  burns  pretty 
well  down  and  another  dozen  shovelfuls  of  green  coal 
is  thrown  in  on  top  of  it.  The  fallacy  of  such  a  system 
of  firing  is  apparent,  and  satisfactory  results  cannot 
possibly  be  obtained  under  such  conditions.  If  the 
fireman  puts  on  small  quantities  of  coal  at  very 
frequent  intervals,  keeps  his  doors  closed  as  much  as 
possible,  and  makes  a  proper  regulation  of  his 
dampers,  so  as  to  keep  a  constant  steam  pressure,  a 
great  improvement  in  results  will  be  experienced,  and 
the  life  of  the  boiler  will  be  increased,  to  say  nothing 
of  the  betterment  of  the  smoke  difficulty. 


The  electrical  engineer  of  to-day 

The  Er^eineer's      ^^^^  confined  his  work  en- 

Futvire 

tirely  to  theoretical  fields,  has, 
comparatively  speaking,  very  little  chance  in  com- 
petition with  his  brother  worker  who,  in  addition  to 
much  practical  experience,  has  been  trained  in  com- 
mercial ways.  It  was  not  very  long  ago  that  the 
salesman  handling  electrical  apparatus  was  of  the 
ordinary  type,  that  is  to  say,  his  success  depended 
entirely  upon  his  ability  as  a  salesman,  and  the  en- 
gineering side  of  his  education,  admitting  for  the  sake 
of  argument  that  he  knew  the  difference  between  a 
shunt  motor  and  a  rheostat,  was  one  of  the  smaller 
considerations.  Engineers  at  that  time  were  not  con- 
sidered as  possessing  the  requisite  instincts  of  good 
salesmen,  and  such  men  did  not  hava,  and  were  not 
expected  to  have,  commercial  training.  Then  there 
came  into  the  lield  the  theoretically  trained  engineer, 
with  practical  experience  in  the  actual  handling  of 
apparatus,  and  in  whom  the  commercial  instinct  was 
strongly  developed.  In  competition  with  such  a  man 
the  mere  expert  salesman  had  no  chance.  Slowly  but 
surely  the  change  has  been  made,  and  we  find  that  our 
salesmen  of  to-day  are  "all  trained  practical  engineers 
who  are  constantly  called  upon  to  use  their  erginecring 
knowledge  in  connection  with  their  work.  We  could 
mention  several  names  to-day  which  have  become 
famous  simply  because  the  owners,  besides  being 
capable  engineers,  are  good  business  men.  These 
men  have  interested  themselves  not  only  in  the  en- 
gineering of  many  projects,  but  have  had  the  financial 
side  under  their  care,  with  the  direct  result  that 
matters  entrusted  to  their  attention  h;)ve  turned  out 
successfully.  The  young  man  as  he  comes  from  college 
to-day  with  his  diploma  has  two  serious  handicaps, 
both  of  which  must  be  overcome  before  he"  can  be 


successful  even  in  a  modest  way.  In  the  first  place  he 
thinks,  to  use  an  old  explanation,  that  all  it  is  necessary 
for  him  to  do  is  to  announce  the  fact  that  he  is  ready 
to  take  a  position,  and  then  put  a  placard  outside  his 
house  reading  to  the  effect  that  the  line  will  please 
form  to  the  right.  This,  clearly,  is  a  mistake,  and  it 
is  not  long  before  the  young  engineer  makes  a  radical 
change  in  his  opinion  of  his  own  importance.  When 
the  immediately  expected  position  at  five  thousand 
dollars  a  year  dwindles  down  to  a  six  months  wait  at 
the  end  of  which  he  finds  thirty  a  month,  the  effect  is 
very  beneficial,  and  our  engineer  "finds'"  himself.  The 
other  point  is  lack  of  practical  experience,  and  this 
experience  can  be  obtained  only  through  years  of  hard 
and  constant  work.  To  our  mind  the  ideal  engineering 
education  would  consist  of  public  and  high  school 
training  which  would  be  foUovved  by  about  two  years 
in  college.  Then  our  man  should  enter  upon  an 
apprenticeship  course,  such  as  can  be  obtained  in  the 
shops  of  several  of  our  largest  manufacturers,  and 
should  spend  at  least  three  years  at  this  work.  The 
remuneration  is  small  and  there  are  many  stumbling 
blocks,  but  without  strenuous  work  success  cannot  be 
obtained.  On  the  completion  of  his  shop  course  the 
engineer  should  go  hack  to  college  and  there  finish  his 
education,  taking,  as  the  case  may  be,  either  one  or 
two  years  more  according  to  the  calendar  of  his  college. 
If  he  has  in  him  the  inherent  qualifications  of  a  good 
engineer  he  will  leave  his  college  a  first  class  man  in 
every  respect.  His  education  may  have  taken  seven 
or  eight  years  to  complete,  and  he  will  be  pretty  well 
along  in  years,  comparatively  speaking,  when  he  is 
ready  to  start  his  life's  work,  but  the  time  will  not  be 
wasted,  for  for  such  a  man  the  five  thousand  dollar 
position  is  waiting,  and  the  thirty  dollar  a  month  job 
need  not  enter  into  consideration.  The  young  engineer 
should  never  for  one  moment  overlook  the  importance 
of  the  commercial  side  of  engineering,  for  without  this 
side  the  technical  part  of  the  business  would  be  non- 
existent. He  may  be  inclined  to  consider  that  commer- 
cialism is  below  him,  and  if  such  be  his  attitude  he 
would  probably  be  better  in  some  other  line  of  wcrk, 
unless  of  course  he  be  aiming  at  a  professorship  in 
some  college.  One  of  our  leading  consulting  engineers 
advised  us  not  long  ago  that  every  year  at  the  close  of 
the  midsummer  college  term,  hereceives  anywhere  from 
twenty  to  thirty  applications  for  positions  in  his  oflice, 
and  upon  advising  such  applicants  to  enter  shop  woi  k 
or  work  with  a  commercial  company,  has  almost 
invariably  received  replies  to  the  effect  that  consulting 
work  was  desired.  Where  such  a  notion  originates  is 
difficult  to  say,  hut  onr  colleges  should  make  every 
effort  to  eliminate  such  high-toned  ideas  from  the  minds 
of  their  graduates.  The  statement  so  often  made  that 
the  electrical  profession  is  overcrowxled,  is  absolutely 
untrue.  There  are  thousands  and  thousands  of  thirty 
and  fifty  dollar  a  month  men,  and  a  lamentably  sinall 
number  of  five  and  ten  thousand  dollar  men.  For  each 
of  the  latter  there  are  dozens  of  positions  waiting,  and 
there  always  will  be,  for  the  demand  exceeds  the 
supply,  many,  many  times.  Tiierefore  we  say  that  an 
engineering  education,  to  be  worth  while  at  all,  shovild 
be  complete,  and  no  young  man  entering  college  who 
has  made  resolutions  to  really  complete  his  education, 
fully  and  thoroughly,  need  have  any  fear  of  his  future 
in  electrical  engineering. 
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THE  ELECTRICAL  PLANT  OF  THE  CANADIAN. 
NIAGARA  POWER  COMPANY 


By  H.  W.  BUCK 


The  plant  of  the  Canadian  Niagara  Power  Company  was 
the  first  of  the  power  houses  on  the  Canadian  side  of  tlie 
Falls  to  be  designed  and  to  have  construction  work  begun 
upon  it.  As  soon  as  the  decision  was  made  to  go  ahead 
with  this  development  the  question  was  raised  as  to 
whether  the  plant  should  lie  identical  with  those  of  its 
allied  company,  the  Niagara  Falls  Power  Company,  on 
the  .^Xinerican  side,  or  whether  engineering  advances  had 
taken  place  since  their  completion  sufficient  to  justify 
changes  and  improvements,  in  general  it  was  decided  to 
adopt  the  same  system  of  development,  but  certain  essen- 
tial changes  were  introduced  :  — 

(1)  Generating  units  of  10,000  h.p.,  instead  of  5,000 
h.p.,  were  adopted. 

(2)  Generated  voltage  was  raised  to  12,000  volts. 

(  3  )  Generators  were  wound  for  3-phase  instead  of 
2-phase. 

When  the  10,000  h.p.   generators  were  ordered   for  this 


come  so  large  that  a  unit  of  10,000  h.p.  could  be  installed 
w  ithout  having  such  unit  represent  too  large  a  proportion 
of  the  total  load,  from  the  standpoint  of  convenience  and 
flexibility  of  operation. 

The  decision  to  have  the  generators  wound  for  12,000 
volts  was  made  to  effect  economies  in  station  wiring  and 
in  the  system  of  underground  distribution  necessarv  to 
transmit  the  power  from  the  power  house  outside  the 
limits  of  the  Victoria  Park.  Tlie  particular  voltage  of 
12,000  was  selected  as  being  the  highest  which  art:  that 
time  was  considered  reasonably  safe  for  underground  ser- 
vice, and  also  because  the  Niagara  Falls  Power  Company 
had  already  adopted  this  as  a  transformed  voltage  for 
the  transmission  of  power  to  some  of  its  local  customers. 

Three-phase  was  taken  instead  of  the  two-jihasc  winding 
of  the  American  machines  on  account  of  the  simplification 
of  switches,  wiring,  etc.,  and  also  to  effect  the  saving  of 
25  per  cent,  in  transmission  copper. 
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development  they  constituted  the  record  to  date  for  capa- 
city, and  were  for  a  short  time  the  "largest  in  the 
world,"  but,  like  all  records  in  electrical  work,  it  was 
of  short  duration.  At  present  there  are  a  number  of  ma- 
chines in  operation  somewhat  larger  than  these  in  rating, 
and  others  are  lieini;  seriously  considered  for  certain  in- 
stallations will   lie  nearly  twice  as  large. 

It  was  decided  to  change  from  5,000  h.p.  to  to,(hx)  h.p. 
for  the  generating  units  :  — 

(  I  )  To  reduce  the  length  of  the  wheel  power 
house,  ffircbay,  etc.,  and  con,se(|ueutl y  to  reduce  their  cost 
of  construction. 

(2)  To  deduce  the  cost  per  h.p.  of  ths  generators, 
water  wheels,  etc. 

(3)  The  load  of  the  Niagara  Falls  Power  Company  and 
its  ally,  the  Canadian  Niagara  Power  Company,  had  bc- 


1 1 V  n K  A I •  LI  C  MACHINERY. 

The  general  hydraulic  construction  <if  this  plant  is  very 
similar  to  that  of  the  American  plant,  which  is  too 
well  known  to  engineers  to  require  detailed  description 
here.  Fig.  I  shows  a  general  plan  of  the  development. 
Fig.  2  shows  sections  of  tlic  power  house  and  wheel  pit, 
together  with  their  equiiMiieut. 

The  turbines  were  all  designed  by  li^scher  Wyss,  and  the 
first  three  wheels  were  built  at  Zurich.  The  Jast  two 
were  built  from  the  same  <lcsigns  by  the  1.  P.  Moms 
Compaiiv,  of  Pliiladelphia.  The  turbines  are  of  the  Fran- 
cis type,  inwturd  discharge,  with  draft  tul>cs  led  to  the 
bottom  of  the  wheel  pit,  as  shown  in  Fig.  2.  A  regu- 
lating gate  is  installed  at  the  end  of  the  wheel  pit  to 
maintain  the  level  of  the  tail  water  at  a  sufficient  hcipht 
at  all  loads  to    cover    the    mouths    of    the  draft  tubes. 
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This  regulating  gate  is  operated  by  an  85  h.p.  direct  cur- 
rent motor,  hand  controlled.  The  weight  of  the  rotating 
machinery  is  carried  by  an  oil  thrust  bearing  under  the 
dynamos,  and  also  by  an  hydraulic  piston  at  the  bottom 
of  the  turbine.  The  turbines  give  an  output  of  about 
12,000  h.p.  at  full-gate  opening  at  a  head  of  approxi- 
mately 135  feet. 

EIvKCTRIC  GENERATORS. 
The  generators  are  of  the  internal  revolving  field  type 
with  12  poles  giving  25  cycles  at  250  revolutions  per  min- 
ute. The  details  of  construction  of  the  generator  are 
shown  in  Fig.  3.  The  efficiency  at  full  load  is  about  98 
per  cent.,  and  the  regulation  on  full  non-inductive  load 
about  8  per  cent.  The  generators  were  built  by  the  Gen- 
erail  Electric  Company,  a  large  part  of  the  assembly  work 
being  carried  out  in  the  power  house.  The  armatures  are 
connected  Y,  and  the  neutral  is  brought  out  so  that  it 
can  be  grounded  if  desired. 

SWITCHBOARD. 

From  the  generators  the  current  is  led  through  varnish- 
ed cambric  insulated  cables  to  double-throw  selector  oil 
switches,  and  thence  to  the  bus  bars,  of  which  there  are 
four  sets.    The  oil  switches  are  electrically  operated  bv 


panel  contains  within  its  limits  all  the  instruments  and 
switches  involved  in  any  operation  which  the  attendant 
has  to  make,  and  consequentlv  there  is  a  minimum  liabil- 
ity to  confusion  and  mistake.  The  separate  panel  con- 
struction also  permits  the  separation  of  control  wires, 
which  become  so  congested  in  the  bench-board  arrange- 
ment. In  case  of  an  accident  in  the  power  house  there  is 
consequently  less  likelihood  of  a  complete  crippling  of  the 
control  system. 

The  present  equipment  of  the  power  house  comprises  five 
machines,  and  this  group  and  its  switchboard  is  consid- 
ered as  a  complete  plant.  When  the  power  house  structure 
is  extended  to  its  full  length  six  more  10,000  h.p.  units 
will  be  installed,  having  an  entirely  separate  switch- 
board, separate  exciter  jjlant,  etc.  This  separation  is 
made  for  the  reaeon  that  50,000  h.p.  is  believed  to  be  as 
large  a  block  of  power  as  should  be  under  the  control  of 
a  single  switchI)oard  and  its  attendant. 

Fig.  6  shows  the  general  wiring  diagram  of  the  circuits 
connected  w-ith  the  first  five  units. 

EXCITER  I'LAKT. 
The  exciter  i)knt  is  located  in  a  compartment  near  the 
bottom  of  the  wheel  pit  at  the  turbine  deck  level.  There 
are  three  200  k.w.  125  volt  d.c.  generators,  each  connected 
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relay  switches  placed  on  the  main  switchboard  panels. 
Fig.  4  shows  a  general  section  through  the  switchboard 
gallery,  and  indicates  the  relation  between  controlling 
panel.s,  oil  switches,  bus  bars,  etc.  Fig  5  shows  a 
photograph  of  the  controlling  and  instrument  board.  This 
operating  board  consists  of  five  generator  panels,  ?n  feeder 
panels,  to  recording  wattmeter  panels,  and  three  bus  bar 
interconnecting  panels.  Each  panel  is  distinct,  and  con- 
tains no  instruments  or  switches  except  those  belonging 
to  the  particular  feeder  or  generator  in  question.  In  this 
regard  it  is  different  from  most  of  the  switchboard  ar- 
rangements adopted  in  modern  plants.  The  so-called 
"bench-board"  svstem  of  ojicration  usually  installed  econo- 
mizes space,  but  it  has  certain  disadvantages.  The  con- 
centration of  instruments  and  relays  necessitated  in  this 
construction  may  cause  considerable  confusion  at  times 
of  emergency.  If  instrument  needles  .suddenly  begin  to 
slam  around  on  their  scales  it  is  somewhat  difficult  to 
make  a  prompt  and  correct  association  in  a  bench  board 
installation  between  the  instruments  and  the  relay  switches 
involved,  which  are  usually  on  slabs  separate  from  the 
instruments.  With  the  panel  construction  adopted  in  this 
plant,  possibly  more  space  is  occupied  by  the  board  itself, 
but  operating   simplicity    and    directness   results.  Each 


to  an  independent  turbine.  Anv  two  of  these  units  will 
carry  the  entire  direct  current  load  of  the  power  house. 
There  are  two  sets  of  exciter  bus  hars,  one  of  which 
operates  the  generator  fields  and  the  other  the  d.c.  ix)\ver 
system,  including  motors  and  arc  lights.  The  current  is 
carried  uji  the  pit  to  the  main  floor  of  the  power  house 
through  a  system  of  vertical  copper  bars  supported  every 
ten  feet.  Fig.  7  shows  tlie  general  arrangement  of  this 
plant. 

UNDERGROUND  CABLE  SYSTEM 

All  the  power  from  the  |>ower  house  is  transmuted 
underground  by  mesns  of  000  B.  &  S.  paper  insulated 
triplex  lead  covered  cables.  The  feeders  arc  divided  into 
two  groups.  One  set  leads  from  the  north  end  of  the 
power  house  through  Victoria  Dark  and  across  the  arch 
iiridge  to  the  plants  of  the  Niagara  Falls  Power  Com- 
pany, with  which  thev  are  interconnected.  The  other 
group  runs  south  up  the  high  hank  abo\-e  the  j'H^xrer 
iiousc  to  the  tramsfornicr  house  there  located. 

The  conduits  are  constructed  in  four  groups  of  eipht 
ducts  each.  The  groups  arc  segregated  im  order  to  separ- 
ate the  cables  in  the  manholes,  and  consequently  to  reduce 
to  a  mdnhnum  the  risk  of  damage  from  short  circuit  and 
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also  to  prevent  overlieating  of  the  ciihles  in  the  ducts, 
the  separation  of  the  groups  facilitating  the  conduction  of 
heat  in  the  ground.  In  no  case  is  the  group  wider  than 
two  ducts,  so  that  every  duct  has  the  ground  in  contact 


Fig.  S  shows  the  general  construction  of  manholes  and 
grouping  of  ducts.  The  manholes  are  all  made  double 
with  a  concrete  fire  wall  between  the  two  halves,  so  that 
in  case  of  a  destructive  manhole  short  circuit,   not  more 
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Fi;^.  4 — ^Canadiaii  Niagara  rower  Company. 


at  least  on  one  face.  The  cables  are  rated  at  a  nia.ximum 
of  4,000  h.p.  each  at  12,000  volts.  This  rating  corresponds 
to  about  a  40-degree  C.  rise  in  copper  temperature  when 
all  the  cables  in  the  group  arc  in  survicp  at  full  h)ad. 


than  one-half  the  feeders  could  l)c  involved.  I'ig  W 
shous  the  method  cif  interconnecting  the  lliree-i)hase  i.'.oiio 
volt  Canadian  system  with  the  2,400  volt  two-phase  sys 
ten.  of  the  Niagara,  I'>i.lls  Ppwer  Company  t'lroiigh  Stoti 
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connected  transformers.  The  two  systems  are  constantly 
in  operation  in  parallel  through  this  connection,  and  no 
trouble  is  experienced  from  pumping  or  in  controlling  the 
distribution  of  load. 

TRANSFOKMEli  HOUSE. 
Fig.  10  shows  the  general  arrangement  of  the  trans- 
former house  and  its  equipment.  The  installation  com- 
prises 12  1250-k.w.  transformers,  each  bank  therefore  re- 
quiring one-half  the  output  of  a  generator  at  the  power 
house.  Transformers  of  comparatively  small  size  were  in- 
stalled for  reasons  of  flexibility  of  operation.  The  very 
large  transformer  units  now  being  used  in  some  plants 
cost  considerably  less  per  k.w.,  but  the  large  size  of  units 
makes  it  diificult  to  i.solate  circuits  and  bus  bar  sections 
so  necessary  at  times  in  the  operation  of  a  plant.  The 


combinations  of  coils,  as  shown  m  the  sketch,  any  of  the 
following  voltage  ratios  can  be  obtained  with  the  full 
cojjper  efficiency  of  each  coil  :  — 

12, coo  volts  A  to  24,000  volts  A 

12,000  volts  /\  to  36,000  volts  -\ 

12,000  volts  A  to  41,500  volts  Y 

12,000  volts  ___  to  62,500  volts  Y 

The  west  bay  of  the  building  also  contains  3,000  h.p. 
in  air  blast  transformers,  which  lower  the  generated 
voltage  from  12,000  to  2,400  for  distributiou  of  power  to 
several  small  consumers  in  the  city  of  Niagara  Falls, 
Ont.,  to  w-hom  it  would  be  unsuitable  to  deliver  power 
at  as  high  a  voltage  as  12,000  volts.  This  distribution 
at  2,400  volts  is  by  an  overhead  line. 
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Fig.  5 — Canadian  Niagara  Power  Companv. 


Duilding  is  divided  into  three  sections.  The  east  bay  con- 
tains all  the  T2,ooo  switches  and  bus  bars,  the  central 
bay  contains  only  the  step-up  transfoririCrs,  and  the  west 
bay  the  60,000  volt-switching  apparatus.  The  transformers 
are  of  the  oil  type,  water  cooled.  The  water  supply  is 
insured  by  a  storage  standpipe  adjacent  to  tlie  trans- 
formier  house,  which  has  sufficient  capacity  to  operate  the 
transformers  for  48  hours  in  case  of  a  water  works  shut- 
down. Fig.  II  illustrates  the  general  scheme  of  connec- 
tions of  the  transformer  house  circuits. 

The  arrangement  of  windings  on  the  1250-k.w.  trans- 
iormers  are  somewhat  unusual.    Fig.  12  illustrates  the  ar- 
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Fior.  6 — Canadian  Niagara  Power  Companv. 

rangement.  'J"he  transformers  are  constructed  with  five 
similar  coils,  two  of  which  constitute  one  winding  atid 
three  the  other  winding,  either  of  which  set  can  be  used 
interchangeably  as  primary  or  secondary.    By  tlie  various 


All  tlie  high  tension  wiring  in  the  transfonncr  house 
is  insulated  for  the  highest  vc-Uage,  62,500  volls, 
and  the  conductors  are  .of  sufficient  current  carrying 
capacity  for  operation  at  full  output  at  the  lowest  trans 
former  voltage,  viz.  :   24,000  volts. 

BUFFALO  TRANSMIvSSION  UNE. 

The  output  from  this  transformer  house  will  be  used 
partially  for  transmission  at  24,000  volts  to  Fort  Eric, 
and  tliencc  across  the  Niagara  Kivcr  to  Buffalo,  the  dis- 
tariicc  being  about  filtccn  miles.  There  are  some  engineer- 
ing features  connected  with  this  work  which  niav  be  ol 
interest. 

The  transmission  line  is  built  on  a  private  right  of  way 
30  feet  wide  extending  from  the  transfonncr  house  to  the 
river  front  at  Fort  Erie.  There  will  be  two  pole  lines  on 
this  right  of  way,  each  carrying  two  circuits.  The  cir- 
cuits have  a  nominal  raiting  ol  I2,5(x>  h.p.  each  at  24,000 
volts,  making  50,000  h.p.  total  for  the  transmission.  The 
poles  used  are  shown  in  Fig.  13.  Thcv  consist  of  two 
4-inch  wrought  iron  pipes,  jointed  together  at  the  centre 
as  showTii  by  a  casting  which  lias  four  struts  projecting 
raidially  at  90-degree  angles.  Truss  rods  secured  at  the 
top  and  bottom  of  the  j-'oles  pass  over  the  ends  of  these 
struts,  which,  when  tightened  up,  stiffen  the  jointed  pipe. 
The  function  of  this  central  tubular  inemlicr  is  to  resist 
downward  compression  only.  Tlie  horizontal  stresses  on 
the  pole  are  resisted  by  four  guy  rods  anchored  in  the 
ground  with  concrete  guy  stubs.  There  is  one  of  these 
guys  im  each  quadrant  around  the  pole.  Under  the  central 
member  of  the  pole  is  jilaccd  a  heavy  jlock  of  concrete 
which  carries  the  iron  step  for  the  central  pipe  and  takes 
the  thrust.  All  the  castings  arc  malleable.  The  cross- 
arms  pive  made  of  channels  of  special  section,  and  the 
pins  are  malleable  castings  secured  through  the  cross- 
arms  bv  nuts  on  the  bottom. 
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This  type  of  pole  is  very  strong  and  very  economical  in 
iron.  The  central  member  is  under  direct  compression 
only,  and  the  guys  are  under  direct  tension,  which  stresses 
require  the  minimum  amount  of  material  to  resist.  There 
are  no  1? pped  joints  to  rust  out,  and  the  sections  are  all 
large  enough  to  withstand  considerable  corrosion  without 
weakening.  The  poles  are  40  feet  in  height,  and  are 
placed  apart  at  distances  ranging  from  250  to  300  feet. 
Fig.  14  shows  a  map  of  the  transmission  line  right  of 
way. 

The  insulators  shown  in  Fig.  15  are  made  of  a  compound 


this  line  is  of  aluminum  of  500,000  cm.  in  section  and 
having  37  strands. 

At  Fort  Erie  the  line  is  tapped  by  a  connection  to  a 
local  sub-station  for  the  supply  of  power  to  that  muni- 
cipality. The  line  then  rises  from  the  standard  40-foot 
elevation  to  a  tower  80  feet  high,  erected  about  1,200  feet 
from  the  Canadian  shore  line  of  the  Niagara  River. 
Thence  the  line  rises  again  by  a  single  span  of  1,200  Icet 
to  a  tower  on  the  river  bank  210  feet  in  height.  Thence 
by  another  single  span  of  2,300  feet  the  line  passes  to  the 
Buffalo  side  of  the  river  to  another  210  foot  tower.  From 


Fip.  7 — Canadian  Niaj^^ara  Tower  Company. 


known  as  "elcclrosc."  This  material  is  a  very  good  in- 
sulator, is  very  strong  mechanically,  and  is  entirely  free 
from  cracks  and  other  defects  which  arc  common  in  glass 
and  porcelain.  Similar  insulators  have  Ijeen  iised  on  the 
Piuffalo  transmission  lines  of  the  Niagara  Falls  Power 
Company  for  the  past  three  years,  and  they  are  the  only 
insulators  on  those  lines  which  have  caused  no  trouble. 
It  is  impossible  to  siialter  elcclrosc  insulators  by  stone 
throwing,  and  they  will  fret|iicntly  turn  a  rifle  bullet 
without  being  damaged  seriously.    The  conductor  used  on 


there  it  drops  down  to  a  new  50,000  h.p.  terminal  house 
constructed  lor  the  distribution  of  this  power  in  liuffaio. 

Fig.  16  shows  the  general  profile  of  this  long  span  cross- 
ing ;  500,000  cm.  6i-strand  aluminum  cable  is  u.sed.  ICach 
wire  is  .secured  to  the  top  of  pole  15  to  an  insulated  sup- 
port. At  towers  A  and  C  the  lines  arc  attached  through 
.strain  insulators  to  steel  cables,  which  pass  over  .sheaves 
about  24  inches  in  diameter,  !nnd  thence  to  weights  which 
are  equal  to  the  tension  on  the  wire  in  lbs.  This  amounts 
to  4,500  lbs.  on  each  line.    The  live  portion  of  the  line 
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Fig.  8 — Canadian  Niagara  Power  Company. 
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Fig.  II — Canadian  Niagara  I'ower  Company. 
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Fig.  12 — Canadian  Niagara  Power  Company. 
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passes  down  the  tower  from  the  outside  of  the  strain  in- 
sulator to  the  terminal  house  on  the  Buffalo  side  and  to 
the  main  transmission  line  on  tlie  Canadian  side. 

The  object  of  this  arrangement  is  to  obtain  a  maxinuuii 
clearance  above  the  water  with  a  minimum  height  ol 
tower.  By  keeping  the  span  under  constant  tension  the 
deflection  becomes  independent,  of  variations  in  tempera- 
ture and  also  independent  of  wind  stress  allowance.  In  a 
fixed  span  of  this  length  the  increase  in  deflection  in 
summer  due  to   the  heat  of  tlie  sun  would  sumount  to  at 


least  40  feet.  With  the  weight  and  sheave  arrangement 
the  deflection  is  maintained  constant  at  the  minimum. 
At  times  of  heavy  wind  stress  the  weights  will  rise  and 
prevent  the  tension  in  the  cable  from  ever  exceeding  the 
predetermined  amount  equal  to  the  balance  weight. 

The  power  house  has  been  in  successful  operation  for 
about  a  year,  and  five  generators  are  now  in  service. 
The  transmission  lines  to  Fort  Erie  sind  Buffalo  are  now 
in  process  of  construction,  and  are  expected  to  be  put 
in  service  about  November  ist. 


12.000  Volt  Switchboard  Aparatus 
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Fitr.  10 — Canadian  Niagara  Power  Company. 


Fig.  14 — Canadian  Niagara  Power  Company. 
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THE  POWER  PLANT  OF  THE  ELECTRICAL  DEVELOP= 
MENT  COMPANY  OF  ONTARIO 

By  F.  O.  BLACKWELL 


The  power  plant  of  the  Electrical  Development  Com- 
pany was  designed  to  utilize  11,200  c.f.s.  of  water  under 
a  head  of  135. 5  ft.  The  water  is  diverted  from  the  Ni- 
agara Kiver  at  Tempest  Point,  midway  between  the 
headworks  of  the  Ontario  Pcswer  Company  and  the  Cana- 
dian Niagara  Falls  Power  Company. 

The  general  plan  of  development  adopted  called  for  the 
construction  of  a  wing  wall  to  gather  the  water  from  the 
rapids,  the  excavation  of  a  forebay  of  sufficient  capacity 
with  the  river  at  its  lowest  future  stage,  a  wheel  pit, 
and  a  tailrace  tunnel  discharging  uhder  the  centre  of  the 
Horseshoe  Falls,  where  the  flow  of  water  over  the  Falls 
is  greatest. 

The  forebay  in  the  rapids  and  the  tunnel  outlet  under 
the  Falls  were  both  bold  and  original  conceptions,  which 
were  thought  at  the  time  to  be  practically  impossible  of 
execution. 

In  order  to  uncover  the  forebay  it  was  necessary  to 
construct  a  coffer  dam  2,200  ft.  long  in  the  rapids,  where, 
for  a  portion  of  the  way,  the  cribs  had  to  be  sunk  in 
water  26  ft.  deep  and  running  at  a  velocity  of  22  ft.  a 
second.  This  work  was  started  in  April,  1903,  and  proved 
to  be  an  extremely  difficult  undertaking,  but  was  suc- 
cessfully completed  in  about  twelve  months. 

The  tailrace  tunnel  was  started  in  May,  1903,  by  the 
sinking  of  a  construction  shaft  on  the  bank  of  the  river 
T50  ft.  deep  and  15  x  7  ft.  inside  the  timbering.  From  this 
shaft  a  drift  14  ft.  wide  and  7  ft.  high  was  run  670  ft. 
to  the  portal  of  the  tailrace  tunnel,  work  upon  which 
was  only  actually  started  in  December  of  the  same  year. 
The  final  opening  under  the  Falls  proved  very  difficult  on 
account  of  the  large  amount  of  water  encountered  near 
the  face  and  the  mass  of  detritus  that  had  to  be  cleared 
away  by  men  exposed  to  the  full  force  of  the  wind  and 
spray  from  the  Falls. 

The  wing  dam  is  785  ft.  long,  and  its  maximum,  height 
is  27  ft.  The  elevation  of  the  crest  is  527  ft.,  and  there 
will  be  from  3  to  8  ft.  of  water  flowing  over  it,  depend- 
ing upon  the  condition  of  the  river.  Near  the  power 
house  the  dam  is  cut  away  for  a  length  of  30  ft.  to  an 
elevation  of  524  ft.,  so  that  tliere  will  be  3  ft.  additional 
depth  of  water  to  carry  away  ice  from  the  submerged 
arches  in  front  of  the  power  house.  This  question  of 
guarding  against  ice  is  one  of  the  most  important  prob- 
lems which  had  to  be  met.  In  addition  to  the  first  line 
of  submerged  arches  ju.st  referred  to,  a  second  wall  has 
{seen  constructed  outside  of  the  racks.  The  spaces  between 
the  outer  and  inner  walls,  and  between  the  latter  and  the 
racks,  are  arranged  each  with  a  spillway  at  one  end,  so 
that  such  ice  as  passes  through  will  float  out  at  the 
north  end  of  the  building. 

The  wheel  pit  is  416  ft.  long  and  22  ft.  in  width  inside 
of  the  brick  lining,  which  is  2  ft.  thick, and  is  spanned  by 
masonry  arches  at  three  levels  to  carry  the  machinery. 
The  ends  of  the  pit  arc  also  closed  by  arched  wall  liaiings. 
The  arches  were  not  allowed  to  be  put  in  until  Uie  jnt 
had  closed  in  as  much  as  it  would  and  come  to  rest. 
There  has  been  no  movement  whatever  at  the  union  of  the 
arches  and  the  walls  that  the  tnost  accurate  ob.servations 
could  detect,  which  is  interesting  on  account  of  the  theory 
once  advainced  that  there  was  a  periodic  change  in  the  dis- 
tance apart  of  the  sides  of  the  pit. 

For  the  power  to  be  developed  the  length  of  the  wheel 
pit  is  maich  less  thain  in  previous  developments  of  this 
character.  This  is  due  to  the  penstocks  alternately  being 
on  the  right  and  left  hand  sides  of  the  water  wheels,  per- 
mitting one  hoistvvay  to  serve  two  wheels. 

Tlie  water  alter  passing  through  the  racks  enters  a 
cast  iron  bell-moutli,  which  in  turn  jf)ins  on  to  a  riveted 
steel  penstock  10  ft.  6  in.  in  diameter. 

There  arc  t  i  penstocks,  and  at  the  head  of  each  there 
is  an  electrically  oi)eratcd  gate  to  control  the  water. 
The  pen.stocks  arc  connected  at  tlie  bottom  to  water 
wheels  of  13,000  h.p.  capacity,  running  at  a  s])ecd  of  250 
revolutions  per  minute.  The  wheels  and  penstocks  rest  on 
a  hcavv  concrete  foundation,  which  covers  the  Ijottom  of 
the  wheel  pit. 

The  hydraulic  apparatus  is  being  fuinislied  by  the  I.  P. 
Morris  Company,  of  Philadelphia. 

Paper  read  at  Annual  Convmluiri  i>f  Can.idi;in  Mlcclrieal  Association. 


Eueli  wheel  unit  consists  of  two  Francis  internal  dis- 
charge turliines  5  ft.  4  in.  in  diameter.  The  discharge  of 
water  is  to  be  governed  by  cylinder  gates,  and  the  weight 
of  the  moving  parts  will  he  partially  taken  by  a  water 
piston  in  the  wheel.  There  is  a  single  east  iron  draft  tube 
9  ft.  in  diameter  for  each  wheel,  and  the  units  alternately 
discharge  water  underneath  the  east  and  west  tailrace 
tunnels.  The  object  of  the  under  discharge  is  to  seal  the 
draft  tubes  and  prevent  loss  of  vacuum,  no  matter  what 
the  elevation  of  the  water  in  the  tunnels  may  be,  and 
without  the  necessity  for  a  tailrace  weir.  By  using  two 
tunnels  it  is  possible  to  shut  off  the  water  entirely  from 
one-half  of  the  wheels  without  interfering  with  the  other 
half.  By  closing  down  the  wheels,  discharging  water 
into  either  tunnel,  that  tunnel  will  drain  itself,  and  there 
is  no  necessity  for  closing  off  the  mouth  of  the  tunnel. 
A  gate  is  provided  at  the  mouth  of  both  tunnels,  how- 
ever, in  case  of  extreme  liack  water,  which  has  been 
known  to  be  50  ft.  above  normal  in  the  lower  river. 

As  the  wheel  pit  is  not  connected  to  the  tail  race,  the 
hydraulic  apparatus  can  never  be  flooded  out. 

The  tuainels  on  each  side  of  the  wheel  pit  are  25  ft. 
deej),  and  vary  in  width  from  66  to  30  ft,  with  a  velocity 
of  Irom  15  to  21  ft.  a  second.  At  a  jioint  aliout  150  ft. 
north  of  the  wheel  pit  the  tunnels  come  together.  At  the 
junction  the  tunnel  is  35  ft.  wide  and  25  it.  6  in.  high 
and  tapers  to  a  width  of  23  ft.  5  in.  and  a  height  of  26 
ft.  13  in.,  whieh  section  is  carried  to  tlie  edge  ol  the 
Falls,  a  distwice  of  1,935  't-  'f'lc  slope  of  the  main  tun- 
nel is  .005,  making  the  total  h)ss  about  10  ft.,  and  the 
velocity  is  26  ft.  a  second.  The  tunnels  have  a  lining  2  ft. 
thick  throughout  of  concrete  faced  with  brick,  except  for 
300  ft.  at  the  north  end,  where  the  lining  consists  of 
concrete  rings  in  6  ft.  sections,  which  are  expected  to 
break  off  as  the  Falls  gradually  wear  away.  This  is 
necessary,  as  the  crest  in  the  centre  has  been  receding  at 
an  average  rate  of  2  1-2  ft.  a  year. 

The  power  of  the  water  wheels  is  delivered  to  the  elec- 
tric generators  through  vertical  shafts  150  ft.  long,  con- 
sisting of  rivfeted  steel  tubes  30  inches  in  diameter  between 
bearings  and  solid  shafts  14  1-2  inches  in  diameter  at 
bearings.  This  shaft  is  held  at  three  points  in  the  wheel 
pit  by  steady  bearings  resting  on  concrete  arches.  At  the 
upper  end  there  is  am  oil  thrust  bearing  37  1-2  in.  in 
diameter  fed  by  oil  under  a  pressure  of  350  lbs.,  which  is 
sufficient  to  carry  the  weight  of  the  entire  revolving 
parts  should  the  water  thrust  fail  from  any  cause. 

There  will  be  ultimately  eleven  8,ooo-k.w.  generator 
units,  four  of  which  are  now  being  installed  by  the  Can- 
adian General  Electric  Company.  These  are  of  the  revolv- 
ing field  type  and  run  at  a  speed  of  250  r.p.m.  They 
deliver  three-phase  alternating  current  at  a  periodicity  of 
25  cycles  and  a  potential  of  12,000  volts.  There  are  at 
first  to  be  two  5C)o-k.w.  water  wheel  driven  exciters  im  a 
room  underground,  and  two  motor-generator  sets  of  the 
same  capacity  on  the  generator  floor.  Ivveiituallv  three 
sets  of  each  type  will  be  installed,  anv  two  of  which  will 
excite  all  the  alternators. 

The  cnnlrolling  switchboard  lor  the  entire  plant,  tiuliul 
ing  transformers  and  transmission  lines,  is  located  in  the 
centre  of  tlie  power  house,  where  the  operator  can  see  the 
generators.  It  consists  of  an  enclosed  comi)artment  witii 
A  bench-board  in  front  and  doors  at  the  ends.  The  instru- 
ments whicli  are  ordinarily  employed  in  tlie  operatic m  of 
the  station  face  towards  the  generator  room.  On  tin- 
back  are  the  recording  instruments  and  switches,  which 
are  only  occasionally  useil  or  referred  to.  Duium\-  l)us 
bars  and  signal  lamps  on  the  bencli-board  clearly  indicate 
to  the  ojierator  tlie  connections  in  the  station,  and  tlie 
instruments  are  so  located  that  each  is  over  the  switch 
which  controls  them.  The  generator  iiist ruiiieiits,  for  in- 
stance, are  over  the  generator  control  switch.  The  board 
is  so  compact  that  an  ojierator  standing  in  front  of  it 
can  see  all  the  instruments  from  one  jiosition,  and  can 
conveniently  reach  all  the  controlling  switches.  The  power 
house  bus  bars,  generator  oil  switches,  instrument  and 
switch  transformers  are  located  iiiiimediatcly  below  tlie 
])ower  house  floor  in  brick  coiiipartiiicnts.  The  wiring 
arrangement  is  such   that  a  generator  can  either  be  con- 
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aected  to  the  bus  bar  or  to  a  separate  outgoing  cable. 
In  ordinary  operation  the  current  from  each  generator 
will  leave  the  building  by  the  shortest  possible  route,  and 
there  will  be  practically  no  cables  running  the  length  of 
the  power  house. 

The  power  house  will  be  a  handsome  building  in  the 
style  of  the  Italian  Reaiaissance,  about  500  ft.  long  and 
70  ft.  wide.  The  height  will  be  40  ft.,  except  at  the  centre 
and  end  bays.  The  centre  bay  will  stand  out  from  the 
face  of  the  building,  and,  besides  being  the  main  entrance, 
will  give  room  for  the  offices  of  the  Power  Company.  On 
the  inside  it  will  also  afford  space  for  the  switchboard 
and  auxiliary  apparatus.  The  power  and  transformer 
houses  are  1,817  ft.  apart,  and  will  eventually  be  con- 
nected by  four  underground  conduits.  One  conduit  will  be 
in  reserve,  and  the  plant  will  not  be  crippled  unless  two 
conduits  should  simultaneously  fail. 

At  present  two  conduits  only  are  constructed,  each  with 
sixteen  4  1-4  inch  ducts  placed  two  wide  and  eight  deep. 
The  manholes  are  connnon  to  the  two  conduits,  but  arc 
divided  into  two  parts  by  a  central  partition,  so  that 
one  duct  system  would  not  be  damaged  by  a  burn-out  on 
the  other. 

The  cables  required  for  the  portion  of  the  power  plant 
first  installed  are  six  500,000  cm.  triplex  for  12,000  volt 
power,  two  00  B.  &  S.  for  the  switch  motor  bus  bars, 
two  with  45  No.  H  B.  &  S.  wires  for  oil  switch  control, 
two  each  of  13  No.  12  and  14  No.  7  wires  for  instrument 
connections.  The  cables  arc  in  duplicate,  and  either  half 
of  the  ducts  might  be  disabled  without  shutting  down  the 
power  system. 

The  transformer  house  is  on  top  of  the  bluff  outside  ol 
tlie  Park  limits,  and  is  designed  to  accommodate  fifteen 
2,670-k.w.  transformers  furnished  by  the  Canadian  General 
lilectric  Company,  twelve  of  which  are  now  being  in- 
stalled. These  transformers  are  of  the  oil-immcrsed,  wa- 
ter-cooled type,  and  are  wound  for  10,000,  11,000  and  12,- 
000  volts  primary  and  60,000,  50,000  and  40,000  volts 
secondary.  They  will  be  connected  in  delta  on  both  pri- 
mary and  secondai-y  sides. 

Each  transformer  is  placed  in  a  separate  closed  fireproof 
room,  so  as  to  minimize  the  fire  risk  and  prevent  the 
possibility  of  trouble  in  one  transformer  being  conununi- 
cated  to  others.  The  transformers  are  mounted  on  rails 
and  arranged  to  slide  out  of  the  compartments  into  a 
gangway,  where  they  fan  be  readily  handled  by  an  over- 
head travelling  crane. 

The  piping  for  oil  and  water  is  placed  in  the  ba.scmcnt 
under  the  back  of  the  building  and  on  the  wall  of  the 
transformer  compartments. 

The  cables  from  the  power  house  are  carried  in  ducts 
to  a  gallery  above  the  transformers,  where  the  12,000 
volt  switches,  instrument  transfoiTners  and  bus  bars  arc 
located. 

The  high  potential  bus  bar.s,  wiring  instrument  trans- 
formers and  air  switches  for  the  60,000  volt  circuits  arc 
located  in  the  room  back  of  the  transformers,  and  con- 
nected through  the  gallery  floor  to  the  high  potential  oil 
switches  on  the  floor  above. 

The  outgoing  transmission  lines  leave  the  building 
through  porcelain  bushings  at  the  back,  and  are  pro- 
tected by  lightning  arresters  on  the  wall  below. 

The  wiring  throughout  is  completely  enclosed  in  brick 
compartments,  the  only  openings  being  through  asbestos 
doors  placed   at  points  convenient   for  inspection. 

The  transmission  line  to  Toronto,  constructed  by  the 
Toronto  and  Niagara  Power  Company,  is  built  on  a  pri- 
vate right  of  way  80  ft.  wide,  which  can  later  be  \iscd 
for  a  double-track  railway.  With  this  idea  in  view,  the 
line  was  located  so  that  the  maximum  grade  at  no  point 
need  exceed  one  per  cent.,  and  the  minimum  radius  of 
track  curvature  can  be  made  as  low  as  a  quiii'  tcr  of  a 
mile. 

Two  complete  steel  tower  transmission  lines  will  evcn- 
tuallv  be  constructed,  one  only  being  erected  at  present. 
Each  tower  carries  two  circuits  of  190,000  cm.  copper 
conductor.  The  standard  distance  Vietween  poles  is  400 
ft.,  although  much  longer  spans  are  used  in  crossing 
rivers  and  ravines.  For  curves  and  long  spans  special 
extra  heavy  towers  are  employed,  with  double  and  triple 
insulators.  The  height  of  the  standard  tower  is  sufficient 
to  support  the  lower  cable  at  a  height  of  40  ft.  from  the 
ground.  Fifty  and  sixty-foot  towers  are  made  by  bolting 
extensions  to  the  bottom  of  the  standard  towers,  and 
are  used  wherever  there  are  depressions  along  the  right 
of  way.  In  two  places  towers  150  ft.  and  175  ft.  high 
are  refjuircd  in  order  to  cross  navigable  channels  at  the 
Welland  Canal  and  at  Burlington  Beach. 

The  copper  cable  consists  of  six  strands  with  a  hemp 
centre,  and  ha'<  a  tensile  strength  of  60,000  lbs.,  and  an 
elastic  limit  of  40,000  lbs.  per  square  inch.  It  was  made 
by  the  Dominion  Wire  and  Cable  Com]5any,  of  Montreal. 

A  large  portion  of  the  power  is  delivered  to  synchronous 
apparatus,  the  Toronto  Street  Kaihvay  cmploving  rotary 
converters,  and  the  T,igliting  Company  svncluonous  motor- 
generator    sets.    The    loss  "of  power,   when  tran.smitting 


10,000  h.p.  to  Toronto  over  each  circuit,  will  be  less  than 
10  per  cent.,  and  either  line  can  transmit  20,000  h.p.  with 
less  than  20  per  cent,  loss  should  the  other  become  dis- 
abled. 

The  insulators  are  14  in.  in  diameter  and  14  in.  high, 
and  iijre  tested  for  a  potential  of  120,000  volts  complete, 
or  60,000  volts  on  each  of  the  three  parts  of  which  it  is 
composed. 

The  transmission  towers  are  heavily  galvanized  after  all 
rafiihine  work  upon  the  parts  has  been  completed.  Thev 
were  made  by  the  Canada  Foundry  Companv,  of  Toronto, 
and  the  Riter-Conley  Manufacturing  Companv.  of  Pitts- 
burg, Pa.  At  points  exposed  to  severe  lightning  the  line 
will  be  protected  by  12  ft.  extensions  carrying  galvanized 
steel  cable  above  the  power  conductors. 

There  will  be  three  division  houses  along  the  line,  di- 
viding it  into  four  sections,  any  one  of  which  can  be  cut 
out  for  inspection  or  repair.  The  length  of  the  line  is 
about  90  miles,  and  the  division  houses  will  therefore  be 
22  1-2  miles  apart.  A  lineman  will  control  each  section 
daily  alter  the  transmission  is  in  operation. 

The  sub-station  in  Toronto  is  designed  for  fifteen  2,670- 
k.w.  transformers,  and  is  similar  to  the  transformer  house 
at  Niagara  Falls,  except  that  there  will  be  double  low- 
tension  bus  bars  and  a  much  larger  number  of  feeder 
cables  for  distributing  power  throughout  the  citv  of  To- 
ronto. 

The  switchboard  is  located  at  one  end  for  controlling 
the  transmission  lines,  transformers  and  12,000  volt  cir- 
cuits. This  is  ecniipped  with  dummy  bus  bars  with  all 
necessary  instruments. 

In  the  plans  of  the  Electrical  Development  Company 
every  etiort  has  been  made  to  avoid  anv  interruptions  to 
the  power  service.  No  single  accident  ' or  any  probable 
combination  of  accidents  is  ever  likely  to  shut  down  the 
entire  jdant.  The  double  ice  protection,  twin  tailrace  tun- 
nels, the  extra.  8,ooo-k.w.  water  wheel,  generator  add 
transformer  unit,  and  the  duplication  of  the  transmi.ssion 
lines  and  of  all  auxiliary  apparatus  is  with  this  end  in 
view. 

The  engineering  design  of  the  plant  is  in  charge  of  Dr. 
F.  S.  Pearson  s»s  consulting  engineer.  The  water  jx>wer 
development  was  planned  by  Mr.  H.  L.  Cooper,  chief  hv- 
draulic  engineer,  and  the '  writer  laid  out  the  electric 
plant.  The  construction  of  the  hydraulic  work  and  i>ower 
house  was  originally  under  Mr.  Beverlv  R.  Value,  and  is 
now  in  charge  of  Mr.  L.  J.  Hirt  as  resident  engineer,  and 
;\Ir.  Walter  Pearson  as  electrical  engineer. 

The  transformer  houses  and  transmission  line  were  built 
by  Mr.  Robt.  C.  Brown,  chief  electrical  engineer  of  ihc 
Toronto  and  Niagara  Power  Companv 


THE  CANADIAN  MiVICKER  ENGINE. 

In  ibis  number  wo  have  pleasure  in  announoinj;  the  establish- 
ment of  a  new  Canadian  business  for  ihe  manufacture  of  p«s 
and  g-asoline  onefincs  at  Gait.  Ontario.  The  now  oompanv  is 
known  as  The  Canadian  Mo\"ii-kor  Kng-ine  Companv.  Limited. 
This  company  owns  the  patent  rijjhts  covering  the  McX'icker 
automatic  gas  and  jjasoline  eng-ino,  an  engine  which  is  said  to 
have  had  phenomenal  success  in  the  I'nited  States  during;  the 
past  three  years  as  manufactured  by  Ihe  Alma  Manufacturing 
Companv,  of  Alma,  Michig-an. 

The  engine  was  invented  by  W.  J.  Mc\"ickcr,  of  Omaha,  Ne- 
braska, in  1902.  and  is  being  built  by  the  .Alma  Manufacturing 
Companj-  and  by  the  Canadian  Mc\"icker  Engine  C'ompanv. 
Limited.  The  latter  company  at  Gait,  Ont.,  is  directly  associated 
with  the  parent  company  at  Alma,  Mich.,  and  is  its  Canadian 
representative. 

The  manufacturers  claim  that  the  McX'icker  eng-inc  marks  a 
decided  .tdvance  in  gas  engine  construction,  an  advance  that 
may  ovon  bo  termed  a  revolution.  Not  onlv  is  it  said  to  be 
simpler,  having  one-third  the  number  of  parts  of  other  makes, 
but  it  has  no  cams,  gears,  eccentrics,  trigger  work  or  com- 
plicated parts  so  apparent  in  other  makes,  and  is  the  onlv  four- 
cycle engine  of  a  single  cylinder  that  will  run  in  either  direction. 
The  governor  is  claimed  to  be  ton  times  as  .sensitive  as  that  oi 
any  other  engine,  the  governor  being  attached  to  the  flv-wheel 
and  operating  by  cutting  of!"  the  spark  instead  of  working 
mechanically  and  operating  valves. 

This  engine,  it  is  claimed,  will  stand  fifty  per  cent,  overload 
without  slacking.  .Another  feature  is  the  aiilomatic  device  used 
to  open  the  exhaust  by  the  waste  energy  from  the  explosion  after 
the  piston  has.  travelled  the  length  of  its  stroke. 

The  Alm.i  Comp.iny  are  building  six  engines  per  da\-  and  are 
now  onlaigint;'  their  plant  to  imnieJiately  double  its  capacity. 
From  lUc  beginning  the  Alma  Company  has  found  it  imfK^ssible  to 
fill  its  orders.  Tho  engine  is  made  in  various  tyjies:  stationary 
to  bo  used  by  farmers  and  manufacturers,  and  portables,  in  smgle 
and  double  cylinders  for  farm  use  and  for  threshing  ;  also  in  the 
form  of  a  double  cylinder  traction  for  threshing  and  ploughing. 
The  engine  is  automatic  in  its  action,  simple  to  run,  durable  and 
efficient. 

Tlio  iiuiustiy's  Canadian  career  dates  from  the  first  of  this 
nioiitli.  \\  o  wish  lor  t ho  Can->di.-An  business  the  success  which 
has  allonded  the  eflorts  of  the  parent  compan\  in  Alma,  Michigan. 
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Variation  in  Power  and  Efficiency  of  a  Turbine  Wheel 


To  those  contemplating  the  utilization  and  develop- 
ment of  water  power,  and  especially  to  those  making 
a  study  of  the  economic  operation  of  water  wheels,  the 
accompanying  curves  will  be  of  interest  and  value. 
They  show  the  variation  in  power  and  efficiency  of  a 
turbine  designed  for  one  special  load  when  running  at 


Curve  No.  i  on  sheet  A  shows  the  power  which  the 
wheel  will  give  for  heads  varying  from  70  feet  to  zero, 
provided  that  the  revolutions  are  allowed  to  vary  as 
the  square  root  of  the  head.  The  horse  power  of  a 
given  wheel  will  vary  as  the  three-halves  power  of  the 
head  and  the  efficiency  will  remain  constant,  provided 


a  constant  number  of  revolutions  and  operating  under 
varying  heads  The  curves  arc  leased  upon  the  results 
of  tests  of  wheels  designed,  built  and  installed  by  the 
1.  P.  Morris  Company,  ot  Philadelphia,  and  applied  to 
the  preliminary  design  of  a  13,500  horse  power  wheel 
working  under  variable  heads  of  from  50  to  70  feel, 
and  running  at  a  constant  speed  of  107  revolutions 
per  minute. 


the  revolutions  are  also  permitted  to  vary  to  best  suit 
the  conditions  of  head.  It  will  be  noted  from  Curve  No. 
I  that  at  the  70  feet  head  the  wheel  would  develop  15,- 
000  horse  power,  and  from  the  accompanying  Curve 
No.  6  it  will  be  noted  that  the  best  speed  for  the  wheel 
under  the  conditions  of  70  feet  head  will  be  iii 
revolutions  per  minute.  It  will  also  be  noted  from 
Curve  No.  i  that  under  the  50  feet  head  the  wheel 
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would  develop  9150  horse  power  if  it  be  run  at  94 
revolutions  per  minute.  By  keeping  a  constant  ratio 
between  the  peripheral  speed  of  the  runner  and  the 
square  root  of  the  head,  the  efficiency  of  the  wheel  at 
varying"  heads  is  not  changed  for  any  given  setting  of 
the  gate.  This  ratio,  which  we  have  denoted  by  is 
usually  about  0.7  for  reaction  wheels. 


This  wheel  was  designed  for  10,500  horse  power  when 
working  under  a  head  of  135  feet  and  when  running  at 
180  revolutions  per  minute.  The  observations  which 
are  plotted  on  this  curve  were  obtained  by  using  the 
generator  as  a  brake  for  the  wheel,  and  a  water  rheo- 
stat was  used  as  a  means  of  loading  the  generator. 
The  speed  was  then  adjusted  to  180  revolutions  per 


In  order  to  properly  utilize  the  output  of  the  wheel, 
it  is  necessary  that  the  speed  be  kept  constant.  In 
order  to  determine  the  amount  of  power  that  will  be 
lost  by  keeping  the  speed  constant  while  the  head 
varies,  the  curves  on  sheet  B  were  plotted  from  actual 
observations. 

Curve  No.  i  is  the  full  gate  reading  of  the  10  500 
horse  power  turbine  installed  for  the  Shawinigan 
Water  and  Power  Company,  Shawinigan  Falls,  Que. 


minute  at  the  wide  open  gate  and  an  observation  made. 
By  varying  the  field  of  the  generator,  the  speed  of  the 
unit  was  varied  without  materially  affecting  the  power 
and  without  moving  the  gate  of  the  wheel.  Observa- 
tions were  made  above  and  below  the  normal  speed 
through  as  wide  limits  as  the  rheostat  in  the  field 
circuit  of  the  generator  would  permit.  The  power  out- 
put was  determined  by  means  of  accurately  calibrated 
electrical  instruments.     The  speed  was  determined  bv 
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an  accurately  calibrated  tachometer.  The  curves  on 
this  sheet  give  the  relation  between  0  and  horse  power. 

Referring  back  to  sheet  A  and  taking  the  50  feet 
head  conditions,  we  note  that  for  a  constant  speed  of 
107  revolutions  per  minute  (f,  would  have  to  increase  to 
0,8.  By  referring  again  to  sheet  B,  we  note  that 
when  0  was  0.8  with  full  gate  opening  the  power 


5,  6,  7  and  8  were  plotted,  all  of  which  were  made 
from  actual  observations,  in  the  same  manner  as  Curve 
No.  I.  All  of  these  wheels  are  Francis  inflow  and 
were  designed  for  ^  equal  to  0.7  except  curve  No.  6, 
which  is  designed  for  <j,  equal  to  0.5.  No.  6  is  an  out- 
ward flow  Fourneyron  wheel.  Curve  No.  5  is  for  a 
6000  horse  power  wheel  with  gates  in  the  draft  tubes 


FullCt*lc€ut-t/elVo.€.meo'0'O.r:28,RPMfWt. 
Full€nte€ur've:\'oS.IfrJ.>  0=O.7,  H./tMrSSJZ 
Full  G€tleeiwvvNo^'f^j>S'^0.7ejlFMfI07. 
Full  Gate  Citni/eNo.3HfS0'^^0.7,H.F!J^.' 9-4 


 Sheef-C, 

Cwri/e  /Vo.  9.  ff'  70  '0-0. 7  R.PM'/O':'^ 
£UrveNo.S  U^70  '(^^067 n.PM.'lIi  ^ 
aifireAoJ.Jf=ey^07/iJ'^^/.-/0S'^ 
7H-60'^0.7H.FM--/08.S'>. 
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dropped  from  10,600  horse  power  to  10,250  horse 
power,  or  about  3  310  per  cent.  Reducing  the  power 
at  the  50  feet  head  on  sheet  A.,  Curve  No.  i,  by  33/10 
per  cent.,  we  obtain  a  point  on  Curve  No.  2  whicli 
gives  the  actual  power  which  would  be  developed  by 
the  wheel  under  the  50  feet  head,  and  running  at  the 
constant  speed  of  107  revolutions  per  minute.  Curve 
No.  2  is  plotted  in  this  manner  from  Curve  No.  i. 
As  a  check  to  Curve  No.  i  on  sheet  B,  Curves  Nos. 


Tlie  shape  ol'the  curve  shows  that  the  gate  was  prob- 
ably not  entirely  open  when  the  observations  ucre 
made. 

On  sheet  C  are  plotted  clficiency  curves  which  the 
designed  wheel  would  give  under  varying  heads  and 
running  at  a  constant  niunber  of  revolutions.  Curve 
No.  I  is  an  exact  duplicate  of  the  efliciency  cuive 
which  obtained  on  a  3500  horse  power  wheel  working 
under  210  feet  head  and  rnaking  250  revolutions  per 
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minute.  The  test  of  this  wheel  was  made  by  the 
engineers  of  the  Niag'ara  Falls  Hydraulic  Power  and 
Manufacturing  Company.  The  observations  were 
carefully  made  and  the  results  accurately  determined. 
The  water  flowing  from  the  wheel  was  determined  by 
means  of  a  weir  constructed  in  the  tail-race.  The  weir 
was  arranged  with  end  contractions,  and  the  Francis 
formula  was  used  in  determining  the  quantity  of  water 
flowing.  The  power  output  of  the  wheel  was  deter- 
mined by  using  the  generators  as  a  brake  on  the 
wheels.  The  power  output  from  the  generators  was 
determined  by  accurately  calibrated  electrical  in- 
struments. The  summation  of  these  readings  divided 
by  the  efficiency  of  the  generator  gave  the  power  out- 
put at  the  flange  coupling  of  the  turbine  shaft.  The 
factory  tests  of  the  efficiencies  of  the  generators  were 
taken  as  correct.  The  wheel  is  of  the  Francis  inflow 
type,  with  double  runners,  fitted  with  movable  guide 
vanes.  It  wifl  be  noted  that  the  efficiency  of  the  wheel 
reaches  82  3/10  percent,  at  about  seven-eighths  power, 
the  efficiency  dropping  to  81^  per  cent,  at  the  wide 
open  gate.  It  will  be  noted  that  the  efficiency  is 
very  high  at  part  load.  This  was  accomplished  in 
the  design  of  the  wheel  by  sacrificing  the  maximum 
efficiency  which  could  be  reached  in  order  to  obtain  a 
higher  efficiency  at  part  loads.  This  curve  was  taken 
as  typical  of  the  efficiency  wiiich  would  be  obtained  by 
the  wheel  proposed  to  be  built  when  working  under  a 
65  feet  head. 

Curve  No.  i  was  plotted  on  Sheet  C  by  assuming 
that  at  wide  open  gate  3,500  horse  power  corresponded 
to  13,500  horse  power  in  the  designed  wheel.  The 
part  gate  points  of  the  curve  were  obtained  by  pro- 
portion. Curve  No.  3  represents  the  efficiency  and 
power  of  the  wheel  when  working  under  50  feet  head 
and  at  94  revolutions  per  minute. 

Point  A  on  this  curve  was  obtained  in  the  following 
manner:  Fir>l,  we  read  on  Curve  No.  1,  Slieet  .A, 
the  power  whicli  tlie  wheel  would  gi\e  under  the  50 
feet  head,  and  revolutions  best  suited.  This  we  find 
to  be  9,150  horse  power.  On  Scale  B,  Sheet  C,  we 
draw  a  line  from  9,150  horse  power  to  zero,  forming 
Curve  No.  10.  To  find  what  the  efficiency  would  be 
at  8,000  horse  power  under  the  50  feet  head,  we  take 
the  point  at  8,000  horse  power  on  Scale  B,  projected 
horizontally  until  it  intersects  Curve  No.  10,  and 
we  read  11,800  horse  power.  This  point  we  project 
vertically  until  it  is  over  8,000  horse  power  on  Sc;>le 
A.  Thus  we  obtain  the  Point  A  on  Curve  No.  3, 
which  reads  the  efficiency  of  the  wheel  when  developing 
8,000  horse  power  under  the  50  feet  head  and  running 
at  the  revolutions  best  suited,  namely,  94.  We  desire 
to  run  this  wheel,  however,  at  107  revolutions  per 
minute,  under  all  conditions  of  head,  and  it  is 
necessary  to  correct  Curve  No.  3  for  the  drop  in  power 
and  efficiency  due  to  the  increase  in  speed. 

Referring  to  Curve  No.  i,  Sheet  A,  we  note  that  the 
power  varies  when  the  speed  varies,  and  in  the  calcu- 
lations of  efficiency  on  Sheet  C  it  has  been  supposed 
that  the  efficiency  varies  directly  as  the  power.  In 
other  words,  we  have  supposed  that  the  quantity  of 
water  does  not  vary  when  the  revolutions  are  changed 
with  the  constant  setting  of  the  gate.  Tiiis  is  not 
strictly  true,  however,  but  for  the  observations  as 
plotted  on  Curve  No.  i.  Sheet  B,  the  quantity  of  water 
would    probably    vary   one-half   of   one    per  cent., 


increasing  as  the  revolutions  decaease,  and  decreasing 
as  the  revolutions  increase  (from  158  to  201). 

Referring  to  Sheet  A  and  the  50  feet  head,  we  note 
that  when  the  speed  is  increased  from  the  best  speed 
of  94  revolutions  to  the  desired  speed  of  107  revolu- 
tions the  power  falls  3-3  10  per  cent.,  and  the  power 
and  efficiency  of  the  points  on  Curve  No.  3  are 
decreased  33/10  per  cent.,  resulting  in  Curve  No.  2, 
which  gives  the  desired  curve  for  the  operation  of  the 
wheel  under  50  feet  head  and  107  revolutions  per 
minute. 

Referring  to  sheet  B,  Curves  Xos.  1,  2,  3,  and  4,  it 
will  be  noted  that  the  slope  of  these  curves  between 
0  equaling  0.7  and  g>  equaling  0.8  is  about  the  same, 
and  we  can,  therefore,  reduce  the  power  and  efficiency 
of  the  points  on  Curve  No.  3  by  the  same  percentage, 
namely,  33/10  per  cent.  In  this  manner  we  obtain 
Curve  No.  2,  which  gives  the  power  and  efficiency  of 
the  wheel  when  working  under  the  50  feet  head,  and 
running  at  the  speed  of  107  revolutions  per  minute. 
In  this  same  manner  Curves  Nos.  5  and  7  are  plotted. 
Curves  Nos.  4  and  6  being  deduced  therefrom 
respectively.  In  the  same  manner  Curve  No.  9  is 
plotted  and  Curve  No.  8  deduced  therefrom.  It  will 
be  noted  that  Curve  No.  8  lies  on  the  opposite  side  of 
the  parent  curve  to  that  of  the  other  curves.  Curve 
No.  8  crosses  Curve  No.  g  at  13,500  horse  power  on 
Scale  A,  and  beyond  this  point  would  drop  below 
Curve  No,  9.  The  reason  Curve  No.  S  falls  to  the  left 
of  Curve  No.  9,  and  shows  greater  efficiency  at  part 
gate  for  the  70  feet  head,  is  because  when  0  changes 
from  0.7  to  0.65  (on  sheet  B),  the  partial  gate  Curves 
Nos.  2,  3  and  4,  sheet  B,  show  the  increase  in  power 
and  efficiency.  These  points,  however,  cannot  be  ver>- 
definitely  determined,  but  it  does  show  that  the  design- 
ed wheel,  working  under  the  head  of  70  feet,  and  run- 
ning at  107  revolutions,  will  show  higher  percentage 
of  efficiency  at  par*  gates  than  when  running  at  the  65 
feet  head  and  the  same  powers. 

The  curves  on  sheet  C  show  that  the  efficiency  is  not 
seriously  aftected  by  keeping  the  speed  of  the  whee' 
constant  under  the  varying  conditions  of  head.  They 
do  show,  however,  that  ihe  power  is  seriously  aflTected 
under  the  varying  head.  The  endings  of  the  various 
curves  show  the  maximum  power,  as  read  on  Scale  A, 
which  the  wheels  will  give  under  that  head. 

These  curves,  therefore,  give  the  performance  of 
the  wheel  when  running  at  a  constant  number  of 
revolutions  and  working  under  varying  heads  from  50 
to  70  feet.  The  curves,  of  course,  are  not  absolutely 
correct.  They  show,  however,  fairly  accurately,  the 
amount  of  variation  in  efficiency  and  power  which  may 
be  expected  from  the  actual  conditions  obtained  with 
the  proposed  wheel  under  the  head  for  which  it  was 
designed. 


Mr.  Frank  Elliott  has  purchased  the  electric  light  plant  at 
Winchester,  Ont.,  and  intends  making^  a  number  of  iinprovemen  ts. 
He  has  also  introduced  a  new  shedule  of  rates  for  liphling-. 

The  Montreal  Light,  Heat  &  Power  Company  are  erecting  a 
new  office  building  on  the  northwest  comer  of  Craig  and  St. 
Urbain  street.  The  building  will  consist  of  seven  stories  and  a 
basement,  and  will  be  of  skeleton  steel  constniction.  absolutely 
fi  e  proof,  and  of  exceedingly  handsome  apprarance.  It  ist  he 
intention  of  the  company  to  occupy  the  three  lower  stories  and 
the  top  story  exclusively,  renting  the  other  stories  for  office 
purposes.  Tlie  building  is  to  be  ready  for  occupation  b\  Ma\ 
I  St,  1906. 
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POWER   DEVELOPMENT   AT  SOULANGES 
CANAL. 

There  will  be  some  noteworthy  features  in  connec- 
tion with  the  power  house  which  the  Montreal  Light, 
Heat  &  Power  Company  are  erecting  near  lock  4  of 
the  Soulanges  canal.  Having  Jrawn  power  from  the 
Lachine  rapids,  four  or  five  miles  away,  the  Chambly 
rapids  on  the  Richelieu,  about  17  miles,  and  the  Sha- 
winigan  Falls,  on  the  St.  Maurice,  86  miles,  they  are 
now  engaged  in  making  the  St.  Lawrence,  about  40 
miles  away,  tributary  to  the  needs  of  the  city. 

At  Soulanges  the  company  will  have,  in  the  hydrau- 
lic development,  for  which  Allis-Chalmers-BuUock, 
•  Limited,  of  Montreal,  have  the  contract,  the  first  plant 
of  such  capacit)'  and  class  to  be  designed  and  built  on 
this  continent. 

The  principal  turbines,  three  in  number,  will  each 
be  capable  of  delivering  5,350  brake  h.p.  on  the  shaft, 
under  a  head  of  50  feet.  Each  of  them  will  drive  a 
3,750  k.w.  generator  and  will  be  piovided  with  oil 


Mr.  H.  W.  Bi  ck, 

Cliicf  Electrical  Eng^inecr  Can.idian  Niagara  Puwlt  Coinpan)-. 

governors  for  the  regulation  of  the  speed.  There  will 
also  be  two  smaller  turbines  developing  each  300  h.p. 
to  operate  the  electrical  exciters.  Heretofore  it  has 
been  necessary  to  go  to  Europe  for  such  high-class 
work.  The  company  is  making  provision  in  the  power 
house  for  the  installation  of  a  fourth  unit  of  the  same 
capacity,  when  it  will  be  required. 

In  another  respect,  also,  the  plant  will  be  unicjue, 
as  the  draft  tubes  for  the  larger  units  will  be  moulded 
in  concrete.  It  will  be  the  first  construction  of  this 
kind  in  the  country.  The  wheel-chambers  will  be 
built  in  concrete  and  the  roadway  along  the  canal  will 
pass  over  them.  It  is  claimed  that  with  concrete  the 
necessary  curves  in  the  tubes  can  be  made  so  as  to 
cause  less  friction  than  with  the  ordinary  steel  or  iron 
penstocks  and  that,  therefore,  greater  power  can  be 
developed  from  the  falls  at  the  command  of  the  com- 
pany. 


Contr.'icts  were  awanlc-d  last  moiitli  for  ihe  construction  of  llie 
Brantford  and  Hamilton  Electric  Railway,  as  follows  :  Ties, 
Manitoulin  Lumber  Company,  Windsor  ;  steel  rails.  Dominion 
Steel  Company  ;  electrical  equipment,  Canadian  We^ting-iiouso 
Company.  Mr.  I.  C.  Pearson  has  been  appointed  chief  engineer 
for  the  building  of  road. 


MARITIME  ELECTRICAL  ASSOCIATION. 

The  summer  convention  of  the  Maritime  Electrical 
Assosiation  was  held,  as  announced,  at  Sydney,  C.B., 
July  18,  19  and  20,  and^was  very  successful.  On  Wed- 
nesday morning  an  address  of  welcome  was  delivered 
by  His  Worship  Mayor  Fullerton,  to  which  the  pres- 
ident, Mr.  P.  R.  Colpitt,  replied.  The  afternoon  was 
spent  in  inspecting  the  plants  of  the  Dominion  Iron  & 
Steel  Company,  followed  by  a  trip  up  the  Sydney  river. 
In  the  evening  Mr.  C.  C.  Starr,  local  manager  of  the 
Canadian  Westinghouse  Chmpany,  entertained  the 
delegates  at  a  smoker  in  the  Sydney  Hotel. 

Thursday  forenoon  was  devoted  to  the  reading  o 
papers.  Prof.  Dahl  read  an  interesting  paper  on 
"  Wind  Power  as  Applied  to  Electricity",  and  Mr.  A. 
F.  Townshend,  manager  of  the  Cape  Breton  Electric 
Company,  spoke  on  the  subject  of  "Auxiliary  Business 
to  be  Obtained  by  Electric  Companies  through  Electric 
Heating,  Fans,  Charging  Automobiles  with  Mercury 
Arc  Rectifier,  etc."  In  the  afternoon  a  trip  was 
made  to  North  Sydney  and  .Sydney  Mines  to  inspect 
the  works  of  the  Nova  Scotia  Steel  &  Coal  Com- 
pany. 

At  Friday  morning  session  Mr.  J.  H.  Winfield  read 
an  instructive  paper  on  "The  Evolution  of  the  Tele- 
phone," and  the  report  of  the  commitee  on  "  Pole 
Rentals"  was  discussed.  Special  cars  conveyed  the 
delegates  to  Glace  Bay  in  tiie  afternoon  for  the  purpose 
of  visiting  the  municipal  electric  light  plant  and 
the  coUeries  of  the  Dominion  Coal  Company, 
and  a  banquet  was  held  at  the  Sydney  Hotel  in  the 
evening. 


ELECTRICAL  ENGINEERING  STUDENTS. 

The  results  of  the  1906  examinations  of  McGill 
University  place  A.  M.  Gray,  of  Edinburgh,  Scot- 
land, at  the  head  of  the  fourth  year  students  in 
Electrical  Engineering,  with  the  British  Association 
medal  ;  pr\xe  for  summer  thesis  and  honors  in  A.  C. 
machinery,  electric  lighting  and  traction,  hydraulics, 
thermodynamics  and  machine  design. 

The  following  passed  for  the  degree  of  Bachelor  of 
Science  in  Electrical  Engineering  :  Alexander  Miller 
Gray,  Edinburgh,  Scotland  ;  Ian  McLeish,  London, 
England  ;  John  McNeill  Forbes,  BonaVista,  Nfld  ; 
George  Eric  Brennan,  Ottawa,  Ont. ;  Clarence  \'ictor 
Christie,  Halifax,  N.S.  ;  James  Harvie,  Westmount, 
Que.  ;  Melville  Louis  Hibbart,  Farnham,  Que.;  Roy- 
den  Keith  Durland,  Yarmouth,  N.S.;  Pearl  Whitfield, 
Durkee,  Digby,  N.S.;  Reginald  Mudge,  Montreal, 
Que.;  Frederick  Herbert  Barrington,  Waterloo,  One.; 
James  deLancy  Purdy,  Springhill,  N.S.;  Andrew 
Douglas  Gurd,  Montreal,  Que.;  Daniel  H.  Ross, 
London,  Ont.;  Herbert  Percival  Thomas,  X'ictoria, 
Australia. 

The  successful  third  year  students  in  lilectrical 
Engineering  were  :  George  W.  Shearer,  Montreal, 
Que,;  James  B.  Woodyatt,  Brantford,  Ont.;  George 
R.  Wright,  Salisbury,  N.B. ;  Lot.  A.  Kenyon,  Rochelle, 
Que.;  Frank  F.  Grifiin,  Winnipeg,  Man.;  William  D. 
Little,  Morden,  Man.;  William  H.  Hargrave,  Medicine 
Hat,  N.W.T.;  S.  Barton  Brown,  Ottawa ,  Onl . ;  [anios 
IL  Trimingham,  Hamilton,  Bermuda;  Frederick  11. 
Williams.  East  Sherbrooke,  Que.;  Ludlow  .St.  ). 
Haskell,  Montreal,  Que.;  Nathan  L.  I'lnj^el,  Montreal, 
Que.;  Robert  R.  MacdonalJ,  Hanilllon,  Oi)\. 
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THE  JONES  &  MOORE  WINNIPEG  FAILURE, 

The  recent  failure  of  the  Jones  &  Moore  Electric 
Company,  Limited,  of  Manitoba,  has  been  much  dis- 
cussed in  electrical  circles,  as  they  had  been  in  business 
but  a  short  time  and  it  was  therefore  unexpected. 
The  firm  of  Jones  &  Moore,  of  Toronto,  absorbed  or 
took  over  the  Hicks  Electric  Company,  of  Winnipeg, 
and  were  incorporated  in  the  above  firm  name,  placing 
Mr.  George  J.  Hicks,  formerly  manager  of  the  Hicks 
Electric  Company,  in  charge.  Mr.  Hicks  left  the 
company's  employ,  however,  prior  to  the  assignment. 

Inside  of  ten  months  from  the  commencement  of 
business  the  company  was  in  the  hands  of  the  bailiff, 
with  an  apparent  large  deficit.  The  firm  of  Newton 
&  Davidson  were  appointed  assignees,  and  a  meeting 
of  the  creditors  was  called  for  July  23rd,  but  for  some 
reason  was  postponed  until  July  30th,  when  a  large 
number  of  creditors  were  present. 

A  large  list  of  creditors  was  submitted,  the  total 
liabilities  being  $30,267. 14.  The  creditors  thought  it 
would  be  possible  to  realize  100  cents  on  the  dollar, 
but  it  became  known  that  a  large  amount  of  stock 
subscribed  for  had  not  been  paid  up,  of  which  F.  B. 
Moore,  of  Toronto,  apparently  owed  $16,750,  and  J. 
W.  Jones,  of  Toronto.  $16,750.  Mr.  Clarence  \V. 
Bradshaw,  of  the  legal  firm  of  Bradshaw,  Richards  & 
Affleck,  represented  Jones  and  Moore,  of  Toronto,  and 
produced  an  agreement  purporting  to  show  that  Jones 
and  Moore  were  not  liable.  The  creditors,  on  the  other 
hand,  insisted  that  they  were. 

The  two  situations  stand  as  below,  marked  "A" 
showing  a  deficit,  and  "B"  after  the  subscribed  stock 
is  paid  up  : — 

In  the  Matter  of  the  Jones  &  Moore  Electric  Co.  of 
Manitoba,  Winnipeg,  Man. 


statement  of  mercantile  assets  and  liakii  ities. 

ASSETS. 

Stock  in  trade  as  per  inventory   $11,508.08 

Machinery,  tools  and  repairs   788.15 

Fixtures  and  office  furniture   1,262.10 

Book  accounts : 

Good   $4,726.64 

Doubtful,   471.  Si>  say  ^35-75 

Bad            540-72   4'96-2-39 

Cash  on  hand   5^2.95 

Amount  earned  on  uncompleted  contracts  317-5.?  $19,421.20 

LIABILITIES. 

General  Creditors   $29,345.40 

Wages  due  at  date  of  assignment....  (546.07 

Rent  to  August  ist   125.00 

Wages  paid  for  services  since  assignm'l  150.67  $30,267.14 

Apparent  deficit   10,345.94 

GENERAL  STATEMENT  OF  ASSETS  AND  LIAHII.ITIES. 
ASSETS. 

Mercantile  assets  as  per  statement....  $19,421.20 
Capital  stock,  authorized..  $75,000.00 
"           subscribed..  50,100.00 

Still  due  on  amount  subscribed...:.  .  40,165.00  $59,^86.20 

LIABILITIES. 

Mercantile  liabilities  as  per  statement  $3o,3(>7  14 

Capital  stock  account  paid  up   9,935.00    $40, 2f>2. 14 

Apparent    surplus   19,384.06 

Newton  &  Oavihson, 


Assignees  ;iiul  Accountants. 

Winnipeg,  July  27th,  1006. 

As  the  result  of  the  meeting,  two  inspectors  were 


appointed,  Messrs.  Stuart  and  McHaffie,  the  former 
being  president  of  the  James  Stuart  Electrical  Company 
and  the  latter  manager  of  the  Bank  of  British  North 
America.  Mr.  Bradshaw  wanted  a  representative  of 
Jones  and  Moore  as  one  of  the  inspectors,  but^this  was 
voted  down. 

The  meeting  was  adjourned  subject  to  the  call  of  the 
assignee. 


PROPOSED  WESTERN  POWER 
DEVELOPMENT. 

The  Cranbrook  Electric  Light  Company,  of  Cran- 
brook,  B.C.,  have  under  consideration  a  proposition 
to  develop  2,000  horse  power  on  the  St.  Marys  River, 
at  a  point  about  eight  miles  above  the  city.  .\t  the 
present  time  the  company's  engine  is  supplied  by 
steam  from  the  boiler  house  of  the  East  Kootenav 
Lumber  Company,  but  with  the  growth  of  the  city  in- 
creasing demands  are  making  it  imperative  that  a  dif- 
ferent source  of  power  be  secured. 

City  Engineer  McCulloch.  of  Nelson,  and  Mr. 
Hagerman,  C.E.,  of  Cranbrook,  have  submitted  re- 
ports of  the  St.  Marys  river  site  for  a  power  house, 
and  the  matter  is  about  to  be  brought  before  the  di- 
rectors of  the  company. 

This  company  also  owns  and  operates  the  telephone 
system  in  Cranbrook  and  vicinity.  They  have  recently 
purchased  and  received  another  150  line  switchboard 
from  the  Kellogg  Company  of  Chicago,  which  will  be 
set  up  at  once,  giving  them  a  300  line  system.  They 
are  also  constructing  nearly  100  miles  of  long  distance 
telephone  connection,  the  new  lines  extending  east 
from  Wardner  to  Elko,  thence  south  to  Elkmouth, 
taking  in  Jaffray,  Haynes  Lake,  Baker,  etc.,  en  route. 
Westward  the  new  trunk  lines  extend  from  Movie  to 
Yahk,  taking  in  Tochty  and  Ryan  en  route. 

Mr.  H.  D.  Curtis,  who  was  formerly  manager  of  the 
company,  resigned  recently  to  go  to  Slocan  Citv. 
His  place  in  the  office  has  been  filled  bv  Mr.  E.  W. 
Long,  formerly  of  the  Chatham  Gas  &  Electric  Light 
Company,  of  Chatham,  Ont. ,  who  is  now  business 
manager,  while  Mr.  McQuain,  who  has  been  with  the 
company  for  some  years,  fills  the  position  of  superin- 
tendent of  works. 


MINNEDOSA  ELECTRIC  PLANT. 

Among  the  many  small  electric  lighting  plants  to  be 
found  in  ^Llnitoba  none  perhaps  are  in  a  more  flourish- 
ing condition  than  that  of  Minnedosa.  This  plant, 
operated  by  the  Minnedosa  Electric  Light  Companv. 
has  been  running  for  nearly  two  and  a  half  vears.  The 
present  owner  is  Mr.  D.  G.  Craig,  who  one  year  ago 
took  it  over  from  the  Ernest  S.  Harrison  Companv.  of 
Winnipeg,  who  formerly  owned  it.  At  the  time  Mr. 
Craig  bought  it  the  plant  consisted  of  a  belt  driven 
J2  jj  k.w.  direct-current  320-volt  dynamo  of  Westing- 
house  design,  driven  by  a  Robb-.\rnistrong  engine. 
Since  then  considerable  changes  and  improvements 
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have  been  made  to  the  equipment.  The  old  boiler  was 
taken  out  last  fall  and  a  new  one  of  125  horsepower 
installed.  This  new  boiler  was  made  specially  for  this 
plant  by  the  Goldie  &  McCulloch  Company,  and  is 
built  extra  heavy,  having  a  capacity  of  125  lbs.  pres- 
sure to  the  inch.  At  the  same  time  another  dynamo, 
also  of  Westinghouse  design,  was  installed.  The  new 
dynamo  is  50  k.w.  direct  current,  direct  connected  to 
a  Goldie  &  McCulloch  "Ideal"  engine.  Both  machines 
are  in  use  during  the  winter,  and  it  is  the  intention  of 
the  owner  to  replace  the  smaller  generator  by  another 
one  of  capacity  equal  to  the  larger  machine,  in  order  to 
meet  the  increasing  demand. 

Electric  lighting  is  taking  well  in  Minnedosa.  Being 
one  of  the  older  towns  of  the  province,  a  large  number 
of  buildings  had  private  gas  plants.  Since  the  advent 
of  electricity,  all  but  one  of  these  plants  have  been 
replaced  by  electricity.  Since  the  concern  came  into 
Mr.  Craig's  hands  over  800  new  lights  have  been  in- 
stalled in  the  town  and  he  has  recently  secured  the 
contract  for  lighting  the  CP.  R.  station,  roundhouse 
and  shops.  He  expects  to  have  well  over  2,000  lights 
in  use  this  coming  winter.  All  the  larger  buildings 
now  being  erected  are  being  wired  and  most  of  the 
stores  and  many  of  the  houses  already  built  are  also 
adopting  electric  lights.  Mr.  Chas.  W.  Williams, 
formerly  with  the  E.  S.  Harrison  Company  at  Winni- 
peg, is  in  charge  of  the  plant. 


WINNIPEG'S  POWER  DEVELOPMENT. 

The  proposed  municipal  plant  for  electrical  power  is 
gradually  being  pushed  forward  in  Winnipeg.  Mr. 
Cecil  B.  Smith,   of  Toronto,   met  the  Council  at  a 
special  meeting  and  submitted  the  following  : — 
Proposal     for     engineering,    superintendence  and 
inspection  of  power  plant  on  the  Winnipeg  river  and 
transmission  and  transformation  in  connection  there- 
with. 

The  undersigned  submits  the  following  proposal  on 
behalf  of  himself  and  such  associates  as  it  may  appear 
advisable  to  form  into  an  engineering  company. 

A — To  take  complete  charge  of  work. 

B — To  do  all  engineering,  inspection  and,  if  done  by 
day  labor,  to  supply  a  general  superintendent  of 
construction. 

C — To  engage  and  use  the  best  civil,  mechanical 
and  electrical  engineers  as  assistants  in  carrying  on 
the  work. 

D — To  include  employment  of  such  engineers  at 
manufacturing  plants  to  inspect  the  construction  of 
machinery. 

E — To  include  continuous  consultation  with  highest 
experts  on  hydraulic  and  electrical  machinery. 

F — To  give  services  of  a  full  designing  and  con- 
structing engineering  staff,  including  expenses  of  any 
kind  in  connection  therewith,  such  as  office  rents, 
living  at  power  plant,  travelling  expenses,  etc. 

G — To  push  the  work  as  rapidly  as  possible, 
consistent  with  economy,  and  hand  over  the  plant 
complete  ready  to  deliver  electrical  energy  at  low 
tension  bus  bars  of  Winnipeg  sub-station. 

H — The  corporation  to  provide  necessary  right-of- 
way  and  all  legal  and  purchasing  right-of-way 
expenses. 

K — The  corporation  to  pay  the  salary  of  book- 
keepers, and,  if  by  day  labor,  time-keepers  and 
foremen. 

L— The  corporation  to  pay  each  month  for  above 
engineering  services  5  per  cent,  of  the  expenditure 
during  the  preceding  month,  such  expenditure  not  to 
include  legal  or  engineering  items. 


M — The  total  payments  to  be  limited  to  5  per  cent, 
of  $2,500,000,  or  in  other  words  not  to  exceed  $125,- 
000  for  present  contemplated  development. 

N — Such  expenditure  to  absorb  all  engineering  fees 
paid  up  to  the  date  at  which  an  agreement  is  entered 
into. 

Respectfully  submitted, 

Cecil  B.  Smith. 

Mr.  Smith  is  reported  to  have  made  another  proposal 
on  a  straight  salary  basis,  offering  to  devote  one-half 
his  time  to  superintending  the  construction  of  the  plant 
for  $5  ,000  a  year.  He  assures  the  City  Council  that 
the  plant  can  be  built  within  the  estimates  already 
submitted. 

SELKIRK  ELECTRIC  PLANT. 

Messrs.  Flavelle,  ot  Lindsay,  Ont. ,  James  Stuart, 
of  Win  nipeg,  and  others  have  bought  out  the  plant  of 
the  Selkirk  (Manitoba)  Electric  Light  &  Power 
Company  and  a  new  company  has  been  formed.  It  is 
said  the  price  paid  was  $40,000,  and  $10,000  additional 
is  to  be  spent  in  the  remodelling  of  the  entire  plant. 
Several  Winnipeg  capitalists  are  interested  in  the  new 
company,  and  Mr.  Jas.  Stuart,  ot  the  Stuart  Electric 
Company,  Winnipeg,  has  been  elected  secretary. 

IMPROVEMENTS  AT  BOISSEVAIN. 

Large  electrical,  waterworks,  and  sewerage 
construction  works  are  spoken  of  for  Boissevain,  Man. 
Mr.  Cecil  Goddard,  C.  E.,  has  been  appointed  consulting 
engineer  for  the  town  in  connection  uith  the  proposed 
system,  and  is  now  in  charge.  He  will  make  a  survey 
to  bring  water  from  Lake  Max  into  the  town  by 
gravity  for  a  distance  of  thirteen  miles. 

ADAM   BECK   IN  THE  WEST. 

Hon.  Adam  Beck,  of  the  Power  Commission,  gave 
an  interesting  address  before  the  Canadian  Club  of 
Winnipeg,  on  "The  Electric  Power  Problem",  a 
subject  of  great  interest  to  Winnipeg  and  the  West. 
A  complimentary  luncheon  was  tendered  Mr.  Beck  by 
the  Club,  which  many  of  the  leading  Winnipeggers 
attended. 


CIVIL  ENGINEERS'  EXCURSION. 

The  Canadian  Society  of  Civil  Engineers  are  rapidly 
completing  arrangements  for  the  proposed  trip  to  the 
Pacific  Coast.  The  party  will  leave  Montreal  by  the 
Canadian  Pacific  Railway  on  Saturday,  September  8th, 
at  9  a.m.  Going  west  it  is  proposed  to  visit  Winnipeg, 
Calgary,  Banff,  Field,  and  Glacier  and  to  reach  Van- 
couver about  September  i6th.  Returning,  the  party 
will  leave  Vancouver  on  September  19th,  go  down  the 
Arrow  Lakes  and  visit  points  of  interest  in  the  Boun- 
dary and  the  Crow's  Nest  districts.  On  their  return 
journey  a  stop  will  be  made  at  Fort  William  to  inspect 
the  terminal  facilities  of  the  C.P.R.,  and  Montreal  will 
be  reached  about  September  28th. 


A  commitlee  of  the  Montreal  City  Council  have  been  confer- 
ring- with  the  Montreal  Light,  Heat  &  Power  Company  on  tlie 
siilijcct  of  rates  for  lig-hting-,  and  it  is  understood  that  an  agree- 
ment has  been  reached  whicii  provides  for  a  reduction  in  con- 
sideration of  an  extension  of  the  present  franchise  for  thirty 
years  for  both  electric  light  and  gas.  Both  contracts  would 
begin  in  May,  1910,  and  continue  for  thirty  years  regardless  of 
the  unexpired  time  of  the  existing  contracts.  It  is  understood 
that  no  alteration  has  been  agreed  on  in  the  price  of  street  light- 
ing, which  will  remain  at  the  same  price  as  under  the  existing 
contract. 
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The  observation  car,  which  used  to  be  run  by  an  American 
firm  and  which  met  with  slrenuoiis  opposition  from  the  city 
hackmen,  is  now  doing  good  business  in  peace.  The  Street 
Railway  control  it  themselves,  which  is  as  it  should  be;  and  it  is 
not  only  well  patronized  by  tourists  but  by  our  own  public.  The 
car  is  a  special  one  and  a  very  handsome  piece  of  rolling  stock; 
its  first  appearance  was  made  on  the  night  when  the  convention 
of  the  Canadian  Electrical  Association  met  last  in  Montreal,  and 
was  used  to  take  a  number  of  the  delegates  out  to  the  smoking 
concert  held  at  the  Back  River. 

Great  interest  is  being  taken  by  the  public  at  large  in  an 
electric  switch  installed  by  the  Street  Railway  lately  at  the  busy 
corner  of  St.  James  and  McGill  streets.  The  tongue  is  operated 
by  a  trolley  contact  located  a  couple^of  cars  length  back  from  the 
corner.  The  public  are  somewhat  mystified  to  see  the  tongue 
mjve  without  anyone  touching  it. 

The  Westmount  municipal  plant  is  doing  well  and  the  in- 
cinerator addition  is  doing  good  work.  The  dayload  is  carried 
entirely  by  the  burning  of  garbage,  coal  being  used  in  the 
evenings  and  Sundays  when  no  garbage  is  brought  in.  It  is 
pretty  hard  for  water  power  to  beat  this  combination,  but  it 
remains  to  be  seen  whether,  when  the  plant  is  handed  over  by 
the  engineers,  it  will  be  run  on  the  same  business  basis  by  the 
Town,  or  whether  the  patronage  system  will  creep  in.  The 
streets  will  probably  be  lit  this  winter,  and  it  is  said  the  new 
Magnetite  arc  lamp  will  be  installed  and  operated  from  the 
alternating  current  circuit  through  mercury  arc  rectifiers. 

An  amusing  article  in  the  daily  press  recently  informed  the 
public  that  Dr.  Lee  De  Forest,  of  wireless  telegraph  fame,  had 
received  a  shock  in  Ottawa  of  200,000  volts.  It  would  be  inter- 
esting to  know  just  what  he  did  get,  and  whether  it  was  a  con- 
denser discharge  or  not.  If  the  amperes  are  kept  low  enough 
a  few  thousand  volts  more  or  less  will  not  be  apt  to  do  much 
damage  to  anyone. 

The  contract  for  the  wiring  of  the  entire  buildings  of  the  new 
Macdonald  Agricultural  College  at  Ste.  Ar.nes  de  Bellevue  has 
been  awarded  to  Mr.  P.  Lahee,  of  this  city.  The  contract  is  a 
large  one,  and  Mr.  Lahee  is  to  be  congratulated. 

The  C.  P.  R.  are  running  a  motor  car  from  Montreal  to  the 
head  of  the  island  at  Ste.  Annes.  The  car  is  operated  by  liquid 
fuel,  the  whole  making  one  compact  car  with  the  small  engine  in 
the  front  portion  of  same.  This  is  a  step  in  the  right  direction  to 
handle  suburban  traffic,  but  why  not  electrify  it  at  once?  It  is 
bound  to  come  in  time  and  there  is  no  particular  object  in  putting 
off  the  day. 

The  influx  of  automobile  tourists  has  shown  a  woeful 
need  of  something  better  than  the  usual  two  cell  accumulator  for 
creating  the  spark.  With  a  little  more  perfecting  the  dry 
battery  ought  surely  to  put  the  accumulator  on  the  shelf  for  this 
purpose,  and  dry  batteries  have  made  magnificent  strides  in  the 
last  year  or  two,  whereas  the  accumulator  has  done  nothing  for 
itself  in  the  last  ten  years. 

The  Montreal  Street  Railway  are  showing  practical  philan- 
thropy in  their  efforts  to  give  some  of  the  j'oung  children,  who 
have  no  means  of  getting  away  to  the  country,  a  breath  of  fresh 
air.  Every  day  in  the  week  sees  them  take  out  car  after  car, 
all  of  which  are  "special"  and  reserved  for  the  children 
exclusively,  gratis.  They  give  them  a  ride  around  the  Mountain, 
etc. 

The  Bell  Telephone  Company  are  to  be  congratulated  on  the 
excellent  long  distance  service  they  are  at  present  providing  for 
their  patrons  in  Montreal.  The  same  congratulations,  however, 
cannot  be  extended  for  local  work,  where  "cutting  ofT"  is  the 
order  of  the  day.  This  will  probably  be  improved,  however, 
when  the  new  LIptown  Exchange  on  Mountain  street  (now 
rapidly  nearing  completion)  is  put  into  service.  Talk  is  heard 
of  various  opposition  exchanges  in  other  cities,  but  there  appears 
to  be  no  scheme  of  this  sort  in  hand  in  Montreal — for  which  let 
the  public  be  dvily  thankful.  Anyone  who  has  had  experience 
with  two  telephones  in  the  days  of  the  old  Federal  Company 


will  agree  that  what  is  wanted  is  one  company  onh',  with  good 
service  and  fair  rates. 

It  would  se,  m  from  remarks  made  by  the  Toronto  inspector, 
Mr.  Strickland,  lately  that  some  contractors  think  they  should 
get  certificates  "free".  We,  down  here,  would  not  mind  paying 
a  fair  charge,  but  would  first  like  to  have  an  official  inspector 
appointed  by  the  Underwriters.  Surely  such  fees  would  pretty 
nigh  reimburse  the  Underwriters  for  the  salary  paid  such  an 
individual,  especially  as  inspection  would  then  be  conpulsory. 
If  the  Underwriters  do  not  do  something  soon  the  city  will,  and 
there  are  ten  chances  to  one  that  someone  with  aldermanic  pul' 
will  i^et  the  job  to  the  regret  of  the  contractors  generally  and  ol 
no  real  benefit  10  the  Underwriters,  who  will  then  have  none  but 
themselves  to  blame. 

It  is  with  pleasure  that  Montrealers  recognize  the  name  of  Mr. 
R.  S.  Kelsch  in  an  important  Executive  position  of  the  Canadian 
Electrical  Association.  Mr.  Kelsch  has  had  the  experience  and  is 
a  man  of  the  stamp  required,  and  the  more  of  his  calibre  that  can 
be  secured  for  such  positions  the  more  will  the  prestige  and 
value  of  the  Canadian  Electrical  Association  be  enhanced. 

The  intense  heat  during  June  and  July  has  made  great  inroads 
on  the  stock  of  fans.  During  the  last  week  or  so,  there  has  not 
been  a  desk  alternating  fan  to  be  had  for  love  or  money  from 
any  of  the  larger  dealers.  Montreal  is  a  tantalizing  place  to 
handle  fans,  for  it  has  happened  that  stocks  of  fans  were  laid  in 
and  the  summer  turned  out  entirely  cool  and  wet,  the  whole 
stock  then  having  to  be  carried  over  through  the  winter,  when 
of  course  there  is  absolutely  no  sale.  Such  a  stc>ck  is 
expensive  and  takes  up  room.  The  question,  therefore,  is  about 
as  intricate  in  a  small  way  for  the  manufacturer  of  these  articles 
as  the  handling  of  the  daily  six  o'clock  rush  is  for  Street  Railway 
Companies. 

The  Electrical  Fraternity  in  Montreal  will  be  sorrj-  to  learn 
that  we  are  losing  Mr.  Logan,  who  for  some  time  has  acted  as 
manager  for  Mr.  John  Forman,  of  this  city.  .Mr.  Logan  leaves 
shortly  to  take  up  a  position  with  the  sales  department  of  the 
General  Electric  Company  in  his  native  city,  Toionto.  Mr. 
Logan's  personality  is  such  that  he  was  highly  esteemed  bv  all 
those  coming  in  contract  with  him  in  a  business  wav,  and  his 
loss  will  be  felt  amongst  the  boys. 

I?LKCTR1CAL  TRAPES  KXIIIBITION. 

The  Electrical  Trades  Exhibition,  which  purported  to  be  held 
in  September  next,  h.is  been  postfMjned  until  a  dale  to  be  named 
later.  This  is  the  outcome  of  two  t  onditions,  viz.,  that  the 
local  manufacturers  could  not  give  the  necessary  attention  to  it 
or  get  ready  the  exhibits  which  they  would  desire  in  the  short 
space  of  time  allotted,  and  secondly,  it  looked  as  it  the  exhibition 
would  grow  10  such  size  that  larger  premises  than  those  w  hich 
were  at  first  securtd  would  be  necessHrj-.  As  a  large  attend- 
;ince  both  ol  exhibitors  and  visitors  had  already  been  promised, 
they  will  be  plcasoil  to  know  that  the  delaj  thus  enforced  will 
only  mean  that  they  will  have  more  to  see  than  was  ever  ex- 
pected when  the  exhibition  does  take  place,  as  it  is  hoped  10 
make  it  as  largo  and  successful  as  the  former  one  held  in  the 
Victoria  Rink,  Montreal,  just  fifteen  years  ago.  At  that  time 
the  Edison  Company  requited  to  run  a  generator  and  engine  in  a 
tent  in  the  McGill  college  grounds,  the  mains  l>eing  carried  on 
the  Rell  Telephone  poles  down  to  the  X'ictoria  Rink,  where  they 
operated  a  500  volt  direct  current  motor,  which  in  its  turn  was 
coupled  up  to  alio  volt  Edison  bi-polar  generator.  One  of  the 
strong  opponents  to  the  Edlsoii  Company  wvis  the  c>ld  Thomson 
Houston  Company,  of  Lynn.  Mass.,  who  exhibited  at  that  time 
a  composite  wound  alternator  with  transformers,  etc.,  of  133 
cycles,  being  the  latest  development  of  the  art  at  that  date. 
Now  these  great  rivals  are  merged  in  ontr,  viz..  the  General 
Electric  Company,  and  both  the  composite  wound  alternator  and 
'33  i">''^'^'>  "re  rapidly  becoming  things  of  the  far  distant  pnst. 

About  the  only  local  dealer  exhibiting  supplies  at  that  date  in 
Montreal  was  T.  W.  Ness,  now  general  manager  of  the  Holtzer 
Cabot  Electric  Company  in  Brooklyn,  Mass.  There  were  also 
good  exhibits  at  that  date  from  vnir  American  friends,  such  as  the 
Phoenix  Glass  Company,  the  Fort  Wayne  Electric  Company, 
and  many  others. 

The  stimulus  given  bv  that  exhibition  to  the  trade  locallx-  and 
throughout  Canada  was  tremendous,  and  if  the  proposed  exhibi- 
tion iloes  as  well  it  will  be  a  matter  of  regret  for  those  of  the 
fraternit)'  that  do  not  take  it  in. 

The  old  Royal  Electric  Company  probably  did  not  possess  a 
motor  circuit;  the  Lachine  Rapids  Company  had  nv>t  even  h«  en 
dreamt  of;  now  the  two  are  amalgamated  together  and  some  of 
the  largest  motors  in  the  country  are  operated  on  continuous 
service  in  this  city.  The  old  exhibition,  as  many  will  remember, 
was  opened  by  Sir  Oonald  Smith  (now  Lord  Strathcona^,  who 
made  a  capital  speech  from  the  directors'  gallery  of  the  X'ictoria 
Rink,  and  pushing  the  button  declared  the  exhibition  "oix-n  "; 
the  efloct  of  the  blaze  of  incandescent  lights  and  arcs  was  one 
which  will  be  remembered  by  many,  especi<-\lly  »s  the  rink  was 
then  lighted  b_v  a  miserable  arrangement  of  gas  jets  from  circles 
hung  in  the  centre. 

Possibly  the  first  fan  motor  seen  in  Montreal  was  at  that 
Exhibition;  it  was  for  i  to  volt  direct  cun-ent,  no  alternating  Ian 
motor  being  then  on  the  market,  now  it  is  hard  to  find  an  office 
without  either  the  one  or  the  other,  and  locally  the  bulk  are 
alternating. 
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A  NEW  METHOD  OF  LIGHTING. 

What  appears  to  be  an  important  advance  upon  the  present 
method  of  electric  lightini;  by  glow-lamps  has  been  effected  by 
the  recent  introduction  of  a  novel  and  simple  system  known  as 
"  Linolite." 

As  its  name  appropriately  suggests,  the  characteristic  feature 
of  the  system  is  the  substitution  of  a  "  line  ot  light  "  for  the 
coiled  filament  of  the  ordinary  glow-lamp.  The  principle  re- 
mains the  same,  the  difference  being  one  of  form.  That  is,  the 
light  is  generated,  in  the  ordinary  way,  by  an  incande-cent  car- 
bon filament.  But  whereas  in  the  ordinary  lamp  this  filament  is 
coiled,  or  "  bunched,"  the  Linolite  lamp  is  tubular.  The  fila. 
ments  are  of  the  same  length  as  those  used  in  the  ordinary  in- 
candescent lamp,  the  important  difference  being  that  they  are 
either  straight  or  have  merely  a  small  expansion-loop  at  the 
centre.  By  this  means  all  parts  of  the  filament  occupy  the  --ame 
relative  position  to  the  semi-tubular  reflector  in  which  the  line  o' 
lamps  is  inserted.  As  the  filament  is  straight  instead  of  coiK  d, 
from  twice  to  four  times  the  usu  il  length  of  reflector  is  placed 
behind  a  given  length  of  filament  than  is  possible  with  an  or- 
dinary glow-lamp. 

Naturally,  the  result  of  the  coiled  arrangements  with  which 
we  are  all  familiar  is  the  production  of  intense  illumination  from 
a  limited  area  ;  so  that  whereas  the  light  from  a  glow-lamp  is  a 
highly  concentrated  one,  it  is  in  the  Linolite  system  evenly  dis- 
tributed, and  the  whole  ot  the  light  generated  by  the  filament  is 
available  for  any  specific  purpose.  Photometric  measurements 
show  that  this  new  design  vastly  increases  the  amount  of  light 
thrown  forward  through  a  very  wide  angle.  In  the  actual 
amount  of  light  generated  there  is,  of  course,  no  increase.  The 
important  point  is  that  the  arrangement  of  the  filament  enables 
the  reflector  to  act  with  maximum  power  over  a  greatly  in- 
creased proportion  of  the  incandescent  filament,  thereby  yield- 


to  reduce  the  quantity  of  current  used,  but  to  in>tall  such  lengths 
of  Linolite  as  will  take  nearly  as  much  current  as  is  allowed  by 
the  usual  practice  when  lighting  with  ordinary  glow-lamps,  and 
then  to  direct  the  light  from  the  Linolite  on  to  a  white  ceiling. 
By  this  method  a  perfect  distribution  of  the  light  is  obtained, 
which  we  have  found  is  very  pleasing  in  effect. 

An  important  feature  of  this  novel  system  is  that  it  lends  iiself 
to  the  most  varied  requirements.  It  would,  in  fact,  appear 
adaptable  to  almost  any  description  of  building,  public  or  private, 
for  it  can  be  placed  in  any  position,  and  turned  upwards,  down- 
wards, inwards,  or  outwards. 

The  strongest  points  are  its  inherent  quality  of  adaptability  to 
almost  every  conceivable  requirement,  its  novelty,  economy,  and 
striking  simplicity;  and  there  should  certainly  be  a  brilliant 
future  for  the  invention.  The  Midland  Electric  Company,  of 
Montreal,  are  sole  agents  for  Canada. 


PRICES  OF  ELECTRICAL  SUPPLIES. 

A  letter  written  to  a  western  contemporary  in  the  L'nileil 
States  is  so  pertinent  to  Canadian  business  thai  some  of  it  is  well 
worth  copying.    The  writer  in  explaining  low  prices  states  : — 

'As  it  is  now,  the  net  lists  of  the  jobbers  are  scattered  broad- 
cast, and  it  is  almost  impossible  to  find  a  concern,  using  any 
amount  of  electrical  supplies,  but  has  from  one  to  a  dozen 
jobber's  catalogues  with  net  wholesale  prices.  They  mziy  be 
had  by  any  one  for  the  asking. 

"In  the  hardware  business,  it  is  customary  for  wholesalers  to 
run  a  retail  department,  but  they  retail  at  retail  prices,  which 
leaves  a  margin  of  profit  between  their  wholesale  price  and  their 
retail  price  of  from  20  per  cent,  on  the  ordinary  staple  articles  to 
100  per  cent,  on  some  other  articles,  the  ordinary  per  cent,  of 
profit  reserved  for  Ihe  retailer  being  from  33  1-3  to  50  per  cent. 


The  "LiNOLirt"  System:  Showing  Succession  ov  Lamps. 


ing  a  much  greater  percentage  of  light  from  a  lainp  of  given 
candle-power. 

The  "end-on"  candle-power  of  an  ordinary  coiled  filament  is 
usually  about  60  per  cent,  of  its  maximum  candle-power.  Lino- 
lite claims  to  have  no  "end-on  "  candle-power,  and  to  have  the 
fil  iment  and  reflector  so  arranged  as  to  give  the  maximum  can- 
dle-power in  the  direction  in  which  it  is  required.  The  reflector 
is  simply  a  metal  channel,  semi-circular  in  cross-section,  having 
an  over-all  width  of  2^  inches,  and  a  depth  of  one  inch.  Both 
its  edges  are  rolled  round  in  the  form  of  a  small  bead,  each  of 
which  carries  one  of  the  electric  wires.  This  arrangement 
serves  not  only  to  keep  the  wires  well  apart,  but  to  protect  them 
from  injury.  The  lamps  (which  are  of  Sand  12  candle  power) 
are  made  for  all  the  usual  voltages.  For  any  particular  voltage 
the  current  used  is  the  same  as  that  for  an  ordinary  glow-lamp 
of  the  .same  power  and  voltage. 

For  indoor  lighting  a  hij4hly  polished  aluminum  reflector  is 
usually  employed,  while  for  outdoor  work  the  reflector  is  of 
white  enamelled  zinc.  A  useful  pattern  for  Ihe  illumination  of 
sign-boards  is  one  containing  four  lines  of  lamps  side  by  side  in 
a  single  reflector.  In  this  case,  each  line  may  differ  in  color, 
and  the  current  can  be  aulomatically  switched  from  one  line  of 
lamps  to  another  in  repeated  succession. 

The  standard  Linolite  lamp  is  of  n  candle-power,  and  takes 
45  watts,  but  larger  sections,  fitted  with  lamps  up  to  32  candle- 
power,  are  also  being  made.  Taking  the  cost  of  electrica] 
energy  at  6d.  per  Board  of  Trade  unit  of  1,000  watt  hours,  the 
cost  of  running  Linolite  works  out  at  id.  per  yd.  per  hour.  It  is 
claimed  that,  for  the  same  consumption  of  energy,  from  ^o  to 
100  per  cent,  more  available  light  may  be  expected  from  Linolite 
than  is  obtainable  from  ordinary  glow-lamps. 

To  secure  an  efficient  illumination  of  150  square  feel  of  floor- 
space  by  direct  lighting,  three  16  candle-power  ordinary  glow- 
lamps  would  be  required,  whereas  Ihe  same  space  could  be  light- 
ed by  I  foot  8  inches  of  Linolite  in  other  words,  half  t^-e  current 
would  be  saved.    The  preferable  arrangement,  however,  is,  not 


"Retail  dealers  in  electrical  supplies  are  not  less  alive  to  their 
interests  than  dealers  in  other  lines,  but  the  jobber  has  placed  a 
barrier  in  their  way  which  leaves  them  no  choice. 

"There  should  be  nothing  bu^  the  kindliest  feeling  between 
the  jobber  and  the  retailer,  and  we  1  elieve  this  could  be  brought 
about  by  the  jobbers  adopting  a  retail  price  list,  which  would  be 
their  minimum  price  to  consumers,  and  which  woukl  be,  without 
doubt,  adopted  by  central  stations  and  contractors  as  their 
minimum  retail  price.  In  certain  quantities  (say  25  sockets),  a 
10  per  cent,  discount  might  be  allowed.  l'"rom  these  retail 
prices,  the  retailer  or  contractor  should  be  allowed  a  disi  ount 
ranging  from  33  1-3  to  50  per  cent. 

"We  believe  this  would  do  away  with  nuuli  of  the  price 
cutting,  the  strenuous  :  ff'ort  on  the  part  of  the  conliaclor  to  buy 
at  a  price  where  he  could  compete  with  the  jobber's  retail  price, 
and  would  aflbrd  the  contractor  or  retailer  a  lair  marv;in  of 
profit,  and  the  jobber  with  a  retail  department  wiuilil  make  a 
larger  per  cent,  of  profit  on  his  retail  business. 

"The  contractor  is  willing  to  pay  a  fair  price  for  his  material, 
for  the  apparatus  and  appliances  he  installs,  as  long  hs  he  knows 
he  is  protected  by  the  manufacturer  and  jobber,  anil  can  secure 
a  fair  margin  of  profit  over  and  above  the  cost  to  him. 

"This  is  a  matter  of  much  importance  to  all  concerned  in  Ihi- 
electrical  business:  to  the  manufacturer,  if  he  expects  to  secure 
a  fair  price  for  his  product  :  to  the  jobber,  if  he  cares  for  the 
busmess  and  good-will  of  thi^  contractor,  and  to  the  contractor, 
if  he  expects  to  carry  on  a  business  which  will  yield  him  a  profit 
in  l  omparison  with  the  knowledge  anil  experience  it  requires  to 
carry  on  his  business." 


The  Water  anil  Light  Conuuissioners  of  Harrie,  Out.,  ha\e 
accepted  the  tender  of  the  Goldie  it  McCulloch  Company,  of 
Gait,  for  a  450  h.p.  cross-compound  condensing  engine,  at  the 
price  of$S.S9i.  Allis-Chalmers-Bullock,  of  Montreal,  will  lui  iiish 
a  300  k.  w.  generator  lor  $5,862, 


240 


TME  CAINADIAIN  ELECTRICAL  INEW6 


August,  1906 


CLARK  INSULATOR  CLAMPS. 

The  mechanical  construction  of  a  transmission  line  has  in  the 
last  few  years  been  given  much  attention  by  transmission  engi- 
neers. In  fact,  this  side  of  the  problem  has  become  of  the  first 
consideration,  and  every  scheme  has  been  tried  the  cost  of 
which  would  not  be  prohibitive.  Expensive  steel  towers  are 
used,  high  tensile  strength  conductors,  steel  pins  and  large  and 
strong  insulators.  This  is  all  very  strong  and  rigid  construc- 
tion, but  one  link  of  the  old  chain  still  remained  by  which  we 
must  calculate  the  strength  of  the  whole.  This  old  link  is  the 
joint  between  conductor  and  insulator,  which  can  only  stand 
about  one-tenth  the  strain  for  which  the  rest  of  the  construction 
is  designed.  Some  of  the  joints  will  either  break  or  allow  the 
conductor  to  slip  through  them  under  the  pressure  of  the  wind, 
and  this  unbalancing  of  the  line  is  very  apt  to  result  in  either  the 
conductor  being  completely  pulled  away  from  some  of  the  insu- 
lators, or  the  breaking  of  the  pins  or  insulators.  There  are 
many  slight  curves  in  transmission  lines  where  it  is  not  practi- 
cable to  employ  strain  insulators.  Due  to  the  tight  stringing  of 
the  conductor,  the  middle  supports  at  these  slight  curves  are  un- 
der considerable  strain,  the  conductor  continually  pulling  to- 
wards its  natural  path  ;  a  straight  line  between  the  end  sup- 
ports. Let  us  suppose  that  a  sudden  gust  of  wind  struck  the 
line  unevenly,  affecting  to  a  much  greater  extent  one  of  the 
spans  some  distance  away  from  the  curve.  With  a  joint  as  non- 
mechanical  and  consequently  unreliable  and  weak  as  the  tie  wire, 
it  would  be  very  probable  that  the  conductor  would  be  pulled 
over  the  insulator  into  the  span  most  affected,  and  the  adja- 
cent spans  would  be  considerably  tightened.  If  the  spans  of 
the  curve  should  be  tightened  only  slightly,  the  side  strain  at  the 
middle  support  would  be  greatly  increased,  and  in  this  case  in 
all  probability  the  tie  would  break  and  allow  the  conductor  to 
fall  on  the  cross  arm  and  thus  cripple  the  whole  line. 

The  construction  over  hills  must  also  be  taken  into  considera- 
tion. Here  the  conductor  tends  to  sag  at  the  bottom  of  the 
hill,  and  tighten  up  on  the  spans  at  the  top.  The  strain  is  ac- 
cordingly unequally  divided,  and  the  line  under  adverse 
weather  conditions,  is  liable  to  be  disabled. 

These  are  the  causes  of  some  of  the  many  mechanical  failures 
of  the  transmission  line  which  are  apt  to  result  in  great  incon- 
venience and  expense. 

The  remedy  for  these  evils,  most  practical  and  inexpensive,  is 


are  cracked  or  towers  pulled  over,  and  we  would  point  out  in 
this  connection  that  the  c'amps  can  be  made  to  break  at  about 
any  desired  strain. 

The  Clark  Insulator  Clamps  are  now  in  use  on  many  impor- 
tant transmission  lines,  such  as  ihose  of  the  Rio  de  Janeiro 
Tramway,  Light  &  Power  Co.,  the  Mexican  Light  &  Power  Co., 
the  North  Georgia  Electric  Co.,  the  National  Railway  Construc- 
tion Co.,  and  by  the  General  Electric  Co.,  in  Brazil,  etc. 

The  R.  E.  T.  Pringle  Companj-,  Limited,  whose  new  factory- 
and  head  offices  have  been  recenth-  completed  in  Montreal,  are 


Underlockinc.  Insulator  Clamp. 

This  clamp  is  designed  to  clamp  firmly  on  ihe  conductor  on  eacli  side 
of  the  insulator. 

to  make  each  sp m  in  the  line  as  much  as  possible  an  individual 
unit.  This  can  be  done  by  using  a  joint  between  the  conductor 
and  insulators  which  will  be  strong  and  reli;tble,  such  as  is  af- 
forded by  the  Clark  In-ulator  Clamps.  With  each  span  a  unit 
the  probable  maxinnim  strain  in  each  span  may  be  calculated, 
and  after  taking  into  consideration  the  counteracting  strains  on 
he  supports  of  adjoining  spans,  the  strength  of  each  part  in  the 
construction  may  be  calculated  for  the  greatest  eflficienc}'  and 
economy. 

binder  verj'  abnormal  condilions  the  joints  between  conductor 
and  insulators  should  be  allowed  to  break  before  the  insulators 


INTERLOIKINC.    INSILATOR  CL.\MP, 
Showing  position  of  clamp  in  insulator. 

prepared  to  quote  prices  and  furnish  these  clamps  to  fit  any  in- 
sulator and  conductor  which  may  be  used. 

Any  inquiries  addressed  to  their  sales  offices,  16-18  Victoria 
square,  Montreal,  or  to  their  branch  offices  in  St.  John,  N.B., 
Toronto,  Ont. ,  and  Winnipeg,  Man.,  wHll  be  cheerfully  answered. 


TRADE  NOTES. 

The  Centre  Star  .Mining  Company,  of  Rossland,  B.C.,  have 
ordered  a  650  h.p.  Westinghouse  motor  of  the  C.C.L.  type, 

Messrs.  Chas.  Barber  &  Sons  are  installing  two  of  their  60 
inch  Canadian  turbines  for  the  plant  of  the  Gait  Gas  Light  Com- 
pany at  Gall.  Ont. 

We  understand  that  Messrs.  J.  A.  Dawson  &  Company,  rail- 
way, electrical  and  mill  supplies,  .Montreal,  have  been  appointed 
Canadian  agents  for  the  Couch  &  Seeley  Company's  telephones, 
and  that  thej-  will  be  pleased  to  forward  their  catalogue  No.  8 
to  interested  parties.  Dawson  &  Company  are  also  Canadian 
agents  for  the  Jacks,  n  instantaneous  wrench  manufactured  by 
the  Union  Tool  Company. 

The  corporation  of  Fredericton.  \.B..  has  awarded  to  Allis- 
Chalniers-Rullock.  Limited,  Montreal,  the  contract  for  the 
municipal  pumping  engine.  It  will  consist  of  an  ''Allis"  high 
duty,  horizontal,  double  acting,  crank  and  flywheel  plunger 
pump,  driven  by  a  cross-compound  "Reynolds"-Corliss  engine. 
The  pump  will  have  a  capacity  of  1,500,000  gallons  for  ordinarj- 
service  and  of  4,000,000  for  fire  service.  Roth  pump  and  engine 
will  be  built  at  the  works  of  Allis-Chaln.ers- Bullock,  Limited,  in 
Montreal, 


PUBLICATIONS. 

"  The  Economical  Lighting  of  Industrial  Plants"  is  the  title 
of  a  booklet  which  recently  reached  our  desk,  the  purpose  of 
which  is  to  show  the  advantagt-s  possessed  by  the  Cooper- 
Hewitt  lamp. 

A  very  useful  book  has  been  published  by  the  Wire  \  Cable 
Company,  of  Montreal,  the  title  of  which  is  "  Electrical  Con 
ductors. "  It  contains  numerous  tables  pertaining  to  copper, 
brass,  aluminum  an  other  wires,  as  well  as  a  general  wirings 
formula?  which  should  be  und  very  useful.  We  have  no  doubt 
that  the  company  would  be  willing  to  send  one  of  these  books  to 
any  interested  party. 

The  nineteenth  volume  of  the  Transactions  of  the  Engineering 
Society  of  the  School  of  Practical  Science,  Toronto,  reached 
our  desk  last  month.  The  papers  read  before  the  Society-  were 
all  instructive  and  interesting,  and  included  the  following  :  Elec- 
tric Street  Railways  and  Their  Equipment,"  by  L,  W.  Morden  ; 
"  Notes  on  Pumping  Conditions  and  Limitations,  "  bv  W.  S.  Par- 
doe  ;  "Construction  of  iS-Foot  Steel  Conduit  of  the  Ontario 
Power  Company  at  Niagara  Falls."  by  T.  H,  Hogg,  and  "Con- 
cerning Chimneys,"  by  P.  Gillespie, 
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HYDRO-ELECTRIC  WORK  IN  QUEBEC. 

The  firm  of  Allis-Chalmers-Bullock,  Limited,  has 
recently  obtained  several  important  contracts  in  hydro- 
electric work,  in  addition  to  the  Soulan^es  contract 
mentioned  eleswhere.  The  Quebec  Railway  Light  and 
Power  Company,  finding  the  power  at  Montmorency 
Falls  inadequate  at  certain  seasons,  has  undertaken 
the  construction  of  a  huge  reservoir  about  half  a  mile 
higher  up  the  river  to^provide  ana  mple  supply  of  water 
all  the  year  round. 

The  company  has  erected  there,  according  to  the 
plans  of  Mr.  E.  A.  Evans,  chief  engineer  and  general 


manager,  a  dam  84  ft.  high,  the  highest  in  Canada, 
for  such  a  purpose.  It  is  67  feet  4  inches  wide  at  the 
base  and  12  feet  wide  at  the  crest,  and  will  hold  back 
52,000,000  cubic  feet  of  water.  The  contract  for  the 
plant  to  develop  this  power  has  been  awarded  to  Allis- 
Chalmers-Bullock,  Limited,  Montreal,  the  only  firm  in 
Canada  who  build  both  the  electrical  and  the  mechanic- 
al portions  of  a  hydro-electric  development.  It  will 
consist  of  a  1,500  k.w.  alternating  current  generator, 
driven  by  a  2,225  h.p.  turbine  water  wheel.  Both 
generator  and  turbine  will  be  built  in  the  shops  of  this 
firm  in  Montreal.  The  plant  is  fully  expected  to  be  in 
operation  by  December  i,  1906. 


WANTED 


An  experienced  !-ale>nian  lo  sell  Incandes- 
cent lamps  None  but  first  class  i.eed  apply, 
rtox  43,  Electrical  Nkws,  Toronto,  Ont 


WANTED 


Information  regarding  good  farm  for  sale  with 
good  title  somewiiereH  near  Toronto.  Give 
price  and  description  and  character  of  soil.  Al- 
so state  when  possession  can  be  had.  Owners 
only  need  answer.  State  how  far  from  town, 
and  mention  improvements.  Address 

W.  C.  CUNNINGHAM, 
Andrus  Bidp.,  Minneapolis,  Minn. 


PITMAN'S   WATER.  WHEELS 


Highest  Efficiency 

Constructed  specially 
to  suit  the  conditions 
under    which  they 

work. 
My  prices  will  be 
found  lower  than  any 
other  firstclass  manu- 
facturer. State  your 
requirements. 


PERCY  PITMAN 

Bosbxiry.  Ledbury,  ENGLAND 


WANTED 


A  thoroughly  up  to  date  wiring 
Foreman.  Must  be  able  to  esti- 
mate. Apply  Box  44,  ELECTRI- 
CAL NEWS,  Room  B34,  Board  of 
Trade  Bldg.,  Montreal. 
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A  NEW  DISCOVERY 

Something  to  take  the  place  of  Babbitt   Metal  and 

Anti-Friction  Metal 


Guaranteed  to  last  three  times  as  long  as  any 
metal  in  the  market. 

Write  or  wire  to-day  for  free  samples  and 
test  it  in  the  hardest  place  you  have  to  keep 
Babbitt  in. 


THESTRATTON  BABBITT  &  GAR  BEARING  GO. 

MONCTON,  N.  B. 
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SPARKS. 

The  Bell  Telephone  Company  have  purchased  a  site  at  the 
corner  of  Corydon  and  St.  John  streets,  Fort  Rouge,  Winnipeg, 
for  a  branch  exchange  to  accommodate  the  rapidly  increasing 
number  of  subscribers  in  that  district. 

The  Georgian  Bay  Milling  &  Electric  Company  expect  to 
have  their  new  50  foot  development  completed  and  in  running 
shape  in  a  couple  of  weeks  and  to  be  suppljing  light  and  power 
to  the  town  of  Meaford.  The  turbine  equipn:ent  consists  of  a 
pair  of  30  inch  "  Canadian  "  turbines  horizontally  installed^ 
These  turbines  will  develop  428  h.p.  and  are  to  be  supplemented 
later  by  a  second  pair,  provision  for  which  has  been  fully  made. 

The  corporation  of  Kenora,  Ont..  has  awarded  to  Allis-Chal- 
niers-Bullock,  Limited,  Mont-eal,  the  contract  for  the  municipa| 
lighting  plant,  consisting  of  three  alternating  current  generator^ 
of  the  water-wheel  type,  each  625  k.w.  2,400  vohs,  3-phase,  60 
cycles,  150  r.p.m.,  with  two  direct  current  generators,  each  175 
k.w.,  120  volts,  175  r.p.m.,  to  be  used  as  exciters.  The  con- 
tract includes  switchboard  and  other  accessory  apparatus.  The 
plant  will  be  built  at  the  works  of  the  company  in  Montreal. 
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1  THE  TELEPHONE 


Is  a  Companion,  Friend  and  Servant 

Combined. 
Invaluable    for    convenience    in  the 
household. 


LONG  DISTANCE  TELEPHONE  SERVICE 

has   no   equal    for   the    facility   it   affords  in 
business  life. 

Full  particulars  as  to  rates  and  service  at  the 
nearest  office  of  the 

1  BtLi  mnm  mm^  of  mm 
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&ti6driGk's  New  Electric  LjIqIii  Gontrollers 

High  Grade  Electrical  Measuring  Instruments. 

General  Sales  .Agent  for 
Whitney  ElectricI  Instrument  Co.  for  Canad  a. 

C.  E.  SHEDRIGK,  - 


The  Concrete 

Canadian  p^,^ 

SHERBROOKE,  QUE.  ^^^^  "  ^^^^  limited 

of  Steam  St.  Catharines,  Ont- 


TELEPHONES  'e 


and 
lectricity 


We  manufacture  TELEPHONES  for  all  hinds  of  service 
Central,  Exchange,  Factory,  Warefiouse,  etc.  Our 

DESK  TELEPHONE 

as  illustrated  is  a  handsome  instrument.  Perfect  in 
construction  and  design,  with  no  exposed  contacts  or 
wires,  and  has  many  other  points  of  advantage. 

Fully  guaranteed  and  sold  on  merit 

Send  for  our  new  Telephone  Catalogue. 

John  Starr,  Son  &  Co.,  Limited 


'7  -n 


p.  O.  Box  448 


HALIFAX,  N.  S. 


THE  CANADIAN  HAND-BOOK 
OF  STEAM  AND  ELECTRICITY 


BY  WILLIAM  THOMPSON 


170  Pages,  Illustrated 


In  Stronij  Cloth  Hiiuiing 


T^HE  preparatory  chapters  are  devoted  to  a  concise  explanation  of 
*  the  foimdation  principles  of  Mathematics,  a  knowledtfe  of  which 
is  absolutely  necessary  to  the  study  of  Electricity  and  Engineering-. 
In  the  succeeding  chapters  the  student  is  led  by  gradual  stages  to  a 
more  complete  acquaintance  with  these  subjects,  and  is  equipped  with 
knowledge  to  enable  him  to  pursue  his  researches  to  any  further  ex- 
tent. 

50  CEISTTS 

THe  G.  ti.  Mortimer  FubllsliInQ  Gompanu.  o!  Toronto,  Limited 

TORONTO,    MONTREAL,   WINNIPEG.  VANCOUVER 

Send  for  Table  of  Contents 


WILLIAM  THOMPSON 

170  Pagts.  Illustrated 
In  Slrooe  Ctoth  Binding 

'THE  preparatory 
chapters  are  de- 
voted to  a  concise 
explanation  ot  the 
foundation  principles 
of  Mathematics,  a 
knowledge  of  which 
Is  absolutely  neces- 
sary to  the  study  of 
Electricity  and  En- 
gineering. In  the 
succeeding  chapters 
the  student  is  led  by 
gradual  stages  to  a 
more  complete  ac- 
quaintance with  these 
subjects,  and  isequijv 
ped  will)  knowledge 
to  enable  him  to  pur- 
sue his  researches  tc) 
any  further  extent. 

Price  : 
50  Cents 

The 

C.  H.  Mortimer 
PublishiDg  Company, 
of 

Toronto,  Limited 

Toronto 

Montreal 
Winnipeff 

laticotirer 

Send  for 
Table  of  Contents. 


The  Reinforced 
Concrete  Pole 

is  cheajHT  than  the 
steel  pole,  presents  a 
better  appearance 
and  will  not  r\i«.t  off 
at  the  ground  Ime. 

Writ* 
for  Part1cvjl»ra 
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Our  Corliss  Engines  are  fitted  with  Robb-Armstrong  Cor- 
iss  Valve  Gear,  which  has  the  following  good  points : 

Positively  Driven  Runs  Noiselessly 

Encased  in  Oil     Minimum  Friction 
Minimum  Wear 

ROBB  ENGINEERING  CO.,  Ltd. 

AMHER.ST.  N.S. 


niCTDir^T  ( Osslngton  Avenue,  Tororvto.  WILLIAM  McKAY,  Manager 
OFFICES  1^®-'  Telephone  Building,  l«1ontreal,  WATSON  JACK,  Managt 


(355  Carlton  Street.  Wlnnlpetf,  J.  F.  PORTER.  Manager. 


ger 


POPULAR  BOOKS  for 

PRACTICAL  ELECTRICIANS 

ELECT  R.ICAL  INSTRUMENTS  and 
TESTING.  A  book  dealing  with  all 
kinds  of  modern  electrical  Instruments, 
with  a  complete  chapter  on  testing  with 
a  voltmeter. 

Clothi  1,00 
Limp  leather  $2.00 

ELECTRICITY.  The  study  of,  and  its 
laws,  comprising  Ohms  law,  galvanism, 
magnetism,  induction,  principles  of  dyna- 
mos and  motors,  wirine"  with  explana- 
tions of  simple  mathematics.  By  N.  H. 
Schneider.  With  55  original  illustrations 
and  6  tables.  25c. 

DRY  BATTERIES,  a  practical  hand- 
book on  designing,  filling  and  finishing  of 
dry  batteries,  for  automobile,  gas  engine, 
medical  and  coil  work,  electric  bells, 
alarms,  telephones.  Fully  illustrated  with 
30  original  drawings.  25c. 

ELECTRICAL  CIRCUITS  AND  DIACRAMS. 

Beng  a  selection  of  original  up-to-date 
and  practical  diagrams  tor  installing  an- 
nunciators, bells,  electric  gas  lighting, 
telephones,  electric  power,  light  and  wir- 
ing circuits,  induction  coils,  dynamos- 
and  motors.     Cloth  50c. 

ELECTRIC  BELLS  AND  ALARMS,  How 

to  install  them.  Including  batteries,  wir- 
ing, circuits,  bells,  burglar  alarms,  high 
and  low  water  alarms,  fire  alarms,  ther- 
mostats.  With  56  original  diagrams.  25c. 

SPON  &  CHAMBERLAIN, 

ia3  C.E.  Liberty  Street,  NEW  YORK,  U.S. A- 


KENT  BROTHERS 

Miners  and  Exporters  of 

CANADIAN  AMBER.  MICA 

KINGSTON,  ONT.  CANADA 

Write  us  for  your  requirements  in  MICA 


ftmerlGan  Circular 

Loom  GoinDanu's 


FLEXIBLE  CONDUIT 


MMtrrtniB 


MONTREAL  ELECTRIC  CO.MPANV,  AGENTS. 

The  ORIGINAL  and  only  genuine  "Circular  Loom."  Has  been  in  the  market  for  thirteen  years,  and  handled  by  us  for 
over  ten  years.  No  other  substitute  has  ever  taken  its  place  for  quality  and  adaptability.  For  price  lists,  discounts 
and  full  information,  address 


Montreal  Electric  Compacny, 


554  St.  Ja.mes 
Street, 


Montreal 


Instant  shipment  made. 


Large  stock  of  all  sizes  always  on  hand. 


W.  ).  PLEWS 

Plans 

Specifications 


Bell  Telephoe  Main  1763 


C.  L.  TRIMINGHAM 


[[mm  MEM  BllR[iU  ii  MM  iMMm 

40  HosDital  and  22  St.  John  Streets,  MONTREftL 


Tests 

Supervision 


FviUy  Eqviipped  LoLboroLtory  for  the 
Testing  of  Appa^raLtus  a^nd  Fittings 


Inspections  Made  of  Electrical  Kciiiipment  such  as. 


ELECTRIC  LIGHT  AND  POWER  PLANTS        WIRING  INSTALLATIONS 


WIRELESS  TELEGRAPH  EQUIPMENTS  BURGLAR  AND  FIRE  ALARM  AND  OTHER  CALL  SYSTEMS 


Certificates  Accepted  by  the  Canadian  Fire  Underwriters'  Association. 
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 CHARLES  BRANDEIS  

A.  M.  Can.  Soc.  C.  E.,  A.  M.  Amer.  Inst.  E.  E. 
Mem.  Amer.  Electro-Chemical  Soc,  Etc. 

CONSULTING  ENGINEER 
Estimate*,  Plans  and  Supervision  of  Hydraulic 
and  Steam,  Electric  I,ight,  Power  and  Railroad 
Plants,  Specifications,  Reports,  Switchboard 
Designs,  Complete  Factory  Installations,  Elec- 
tric Equipment  of  Mines  and  Electro-Chemical 
Plants. 

Long  Distance  Telephone  Main  3256. 
Cable  Address  ;  Brandeis-Montreal. 

W.  U.  Code,  Univ-Edition. 

61-63  Guardian  Building  MONTREAL 


K.  L  AITKEN 

Consulting  Electrical  Engineer 


164  Bay  Street 


TORONTO,  ONT. 


Long  Distance  Phones 

Office  -  Main  1482 
Residence  -  North  2239 


Edward  B.  Merrill 

B.A.,  B.  A.Sc. 
A.  M.  Can.  Soc.  C.  E.,  Associate  A.  I.  E  E. 

CONSULTING  ENGINEER 

Power  Developments  and  Transmission. 
Electric  Lighting.    Electric  Railways. 
Municipal  Engineering.  Industrial  Plants. 

Reports,  Valuations,  Etc. 
TORONTO  AND  NIAGARA  FALLS 
Long  Distance  Telephones 


Roderick  «J.  Pa,]?ke 

A.  M.  Can.  Soc.  C.E.    A.  M.  Amer.  Inst.  E.E. 

CONSULTING    ELECTRICAL  ENGINEER 

Electrical  Power  and  Lighting  Systems. 
Long  Di.stance  Power  Transmissions. 
Reports — Tests — Valuating. 

53-53  Janes  Building   -    TORONTO,  CAN. 

Cable  Address  "Rodparke"  {W  U.  Code.) 
Long  Distance  Telephones — Office  and  Residence 

R.  S.  KELSCH, 

CONSULTING  ENGINEER 

Steam,  Hydraulic,  Electric. 
Reports,  Estimates,  Arbitrations. 
NEW  YORK  LIFE  BLDG.,  MONTREAL 


TENDERS  WANTED 


A  Weekly  Journal  ot  advaiicti  inlunna 
tion  and  public  works. 

The   recognized  medium    for  adverti;« 
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GUY  M.  GEST 

ENGINEER  AND  CONTRACTOR 

EXPERT  ELECTRIC  SUBWAY  BUILDER 


277  Broadway, 

NEW  YORK 


Union  Trust  BIdg  , 

CINCfNNATI,  O. 


Plews  &  Trimingham 
CONSULTING  ENGINEERS 

40  Hospital  andaa  St. John  Sts  , Montreal 

Plans,  Specifications,  Supervision, 

Tests,  Reports,  Arbitrations. 


P.  E.  MARCHAND  &  CO. 

Electrical  Contractors 

Telephone  801 
128  12  Spark  St.  OTTAWA,  0.\T. 

WESCOTT  &GRIER 

Cofsultiuf/  Engineers 

POWER  LIGHTING  RAILWAY 

Expert  Examinations,  Construction.  Super- 
vision, Design  of  Complete  Equivalents.  Betler- 
ment  of  Existing  System,  .\dvisor>-  Reprrls 
Mercha.nts  Bfk.nk  Bldg..  MONTREAL 

Telephone.  M.  ;5^3. 


WESTON  iMEi  mmm  go. 

Main  Office  and  Worh9,  Waverly  Park,  NEWARK,  N.J.,  U.S.A. 

New  York  Office  :  74  Cortlandt  Street. 

London  Branch  :  .\udrev  House.  Ely  Place,  Holborn. 

Paris  Branch  :  E.  H.  Cadiot.  12  Rue  St.  Georges. 
Berlin  :  European  Weston  Electrical  Instrument  Co.,  Ritterstrasse  No.  88. 

WESTON  STANDARD  PORTABLE 
Direct-Reading- 
VOLTMETERS,  MILLI VOLTMETERS, 
VOLTAMMETERS,  AMMETERS. 
MILAMMETERS,  GROUND  DETECTORS 

AND  CIRCUIT  TESTERS, 
OHMMETERS,  PORTABLE  GALVANOMETERS 


„  ,  r>  .  ^,  ^  ,  Our  Portable  Instruments  are  recognized  as  THE  STANDARD  the  world  over 
Weston  PorUble  Galvano-  Onr  STATION  AMMETERS  and  VOLTMETERS  are  un.s«rpassed  in  point 
meter    tor  Bridne  Work.         of  extreme  accu^ac^•  and  lowest  consumption  of  rneicv 


Dry  Battery  Vietoria 

Especially  for  Telephones,  Signal  Works,  Electrical 
Experiments,  Medical  Coils,  Automobiles,  Gas  En- 
gines and  all  purposes  requirinpf 

^  G-OOID  B^TTEi^^ 
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F.  KRONBERG  &  CO.   


Please  mention  the  Canadian  Electrical  News  when 
corresponding  with  advertisers. 


THE  1906  KDITION  NOW  READY 

S5ANDARD  WIRING 

POP  EUECTRIC  LIGHT  AMD  POWER 
ADOPTED 

By  the  Fire  Underwriters  ot  the  LTnited  States. 

By  Cornell  University,  Stanford  LTniversity  and  other  Technical  Colletjes  and  Schools. 
By  over  109,500  Electrical  Engineers,  Central  Station  Managers  and  Wiremen. 

BECAUSE 

It  is  the  only  book  on  Wiring  and  Construction  kept  strictly  up  to  ^date. 
It  contains  all  the  necessary  Tables,  Rules,  Formulas  and  Illustrations. 
It  settles  disputes,  and  it  referred  to  before  wiring  will  prevent  disputes. 

Flexible  Leather  Cover.  Pocket  Size,  Retail  Price  -  -  $1.00  Each 
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Electrical  Exhibition 

IMPORTANT  NOTICE 

DE  THE  ELECTRICAL  EXHIBITION  advertised  in  this  and  other  papers, 
*  ^  to  take  place  in  Montreal  in  September  of  this  year,  the  promoters  beg  to  call  your 
attention  to  the  postponment  of  same  till  a  future  date,  to  be  announced  later.  We  did 
not  realize  to  what  proportions  an  EXHIBITION  of  this  kind  would grrow  to,  and  owing 
to  the  dem  ind  for  space  and  so  many  requests  to  postpone  same  to  give  an  opportunity 
to  make  a  representative  EXHIBIT  of  their  respective  lines,  it  was  decided  to  postpone 
the  Exhibition  for  the  time  being.  The  promoters  had  no  idea  that  it  would  arouse  so 
much  enthusiasm  among  the  trade.  The  accommodation,  etc.,  that  was  arranged  for 
EXHIBITION  purposes  would  be  far  too  small  to  successfully  house  the  intending 
EXHIBITORS.  It  has  also  been  decided  to  run  the  EXHIBITION  under  the 
direction  of  the  ELECTRICAL  MANUFACTURERS  AND  SUPPLY  MEN 
OF  CANADA. 

In  the  meantime,  preparations   are   going   ahead    to    make    it    the  Greatest 
EXHIBITION  of  its  kind  ever  held  in  Canada  or  elsewhere. 

Yours  very  truly, 

THE  ELECTRICAL  TRADES  EXHIBITION 


Second  Edition,  Revised  and  Enlarged 
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Price  $1.00,  Postage  Prepaid 


The  How  and  Why  of  Electricity " 

By  Charles  Tripler  Child 


VWHILE  the  added  matter  has  brought  the  volume  up  to  date  in  every  phase  of  this  study,  the  original  text,  as  prepared  by  its 
brilliant  author,  remains  to  entrance  the  reader.  New  illustrations  have  been  made  where  it  was  deemed  possible  to  further 
illuminate  the  explanatory  matter.  The  book  contains  no  mathematics.  The  phenomena  of  electriciiy  are  treated  in  splendidly 
arranged  word  pictures,  and  the  engineer,  the  student  and  the  non-technical  reader,  alike,  may  be  benefitted  and  entertained  by  this 
book. 


THE  HOWAND^Xa^Y 
OF  FLECTRICITY*?^' 

BvCHrtAtES  TRIPLER  CHILD 


CONTENTS. 

chapter 
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III  The  Effects  of  Electric  Plow  in  the 

Circuit— Heat  and  Chemical  Act  on 

IV  The  Effects  of  Electric  Flow  Outside  the 

Circuit  — Mnguetism  and  Induction— 
The  Electrical  Units 
V  Electromagnets— The  Telegraph 
VI  Electric  Sigualin?  Apparatus 
VII  The    Relation   Between   Magnets  and 

Electric  Currents 
VIII  Induction  and  Reactive  Coils 
IX  The  Telephone 
X  Telephone  Accessories 
XI  The  Mechanical  Generationof  Electricity 
XII  The  Dynamo  Machine 

XIII  Various  Types  of  Dynamo  Machines 

XIV  Alternators—!'  lyphase  Currents 
XV   The  Electric  Motor 

XVI   The  Electric  Railway 
XVII   Polyphase  Currents  and  Motors 
XVIII  Electrical  Power  Transinissicn 
XIX   The  Incandescent  Light 

XX   The  Arc  Light 
XXI    Electrochemistry -Storage  Batteries 
XXII  Wireless  Telegraphy 

XXIII  Radiation-X-Rays 
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"The  descriptions  are  helped  out  with  cuts  and 
diagrams  that  really  explain.  We  know  noth- 
ing that  gives  so  much  help  on  a  difficult  and 
complex  matter  in  so  short  a  space." — New 
York  Sun. 

"We  can  unhesitatingly  reconiinend  this  bo  k 
to  all  non-technical  readers,  who  desire  a  simple 
and  yet  correct  account  of  the  different  features 
of  modern  electrical  development."  —  Street 
Railway  Journal,  New  York. 

"Is  admirably  adapted  to  instruct  the  non- 
technical reader  who  is  interested  in  that  sub- 
ject. *  *  *  Mr.  Child  enjoyed  a  high  reputa- 
tion for  the  clearness  and  intelligibility  of  his 
writing,  and  the  volume  in  question  exhibits 
these  qualities."-  New  York  Tribune. 

"  In  spite  of  the  great  raa«s  of  electrical 
literature  already  exhisti'  g.  it  is  one  of  the  lind 
good  books  of  its  kind.  *  •  *  It  will  find  a 
large  circle  of  readers  on  its  evident  merits"  — 
Engineering  News,  New  York. 
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SPARKS. 

Halifax  men  are  reported  to  have  purchased  the  plant  of  the 
Dartmouth  Electric  Light,  Heat  &  Power  Company,  Dart- 
mouth, N.  S. 

The  Canadian  Machine  Telephone  Company  have  secured  a 
franchise  fur  the  installation  of  the  Lorimer  automatic  telephone 
system  at  Edmonton,  Alta. 

The  Craiibrook  Electric  Light  &  Telephone  Company  are 
extending'  their  line  from  Cranbrook  to  Yahk  and  from  Wardner 
to  Elkmouth,  Baker  and  Elko. 

The  British  Columbia  Telephone  Company  are  rebuilding  the 
telephone  system  at  Greenwi  od,  B.C.,  and  intend  similarly 
improving  the  system  at  Grand  Eorks. 

The  Eastern  Telephone  Company,  which  controls  the  tele- 
phones in  the  Island  of  Cape  Breton,  is  said  to  have  decided  to 
sell  out  to  the  Nova  Scotia  Telephone  Company. 

The  question  of  installing  a  municipal  electric  light  plant  at 
Gravenhurst,  Ont.  ,is  under  consideration.  Mr.  Willis  Chipnian, 
of  Toronto,  has  submitted  estimates  of  the  cost. 

The  British  Columbia  Electric  Railway  Company  are  now 
located  in  their  new  building  at  the  corner  of  Fort  and  Langley 


streets,  Victoria.  The  new  offices  are  equipped  in  the  most 
improved  style. 

The  Munic  pal  Council  of  Blenheim,  Ont.,  have  decided  tc 
discard  the  flat  rale  system  for  the  supplying  of  electric  current 
and  after  November  ist  will  place  all  users  of  three  or  more  16 
c.  p.  lamps  on  the  meter  basis.  The  plant  was  becoming  over- 
loaded, but  it  is  believed  that  by  the  use  of  meters  the  present 
plant  will  prove  adequate  for  some  time  to  come. 


FUSE  WIRE 

BATTERY  ZINCS 
BATTERY  COPPERS 
WIRE  SOLDER 

THE  CANADA  METAL  CO. 

WILLIAM  ST.,     -     TORONTO,  ONT. 

Phone  M  7729. 


ESTABLISHED  .849. 

Capital  and  Surlpus,  $1,500,000. 
Offices  Throughout  the  CivtUxed 
World. 
Executive  Offices  : 
Nos.  346  and  348  Broadway,  New  York  Citv.U.S./"  . 

THE  bRADSTREET  COMPANY  gathers  i" 
oiation  that  reflects  the  financial  condition  and  the  co  - 
trolling  circumstances  of  every  seeker  of  mercaiailr 
credit.  Its  business  may  be  defined  as  of  the  merchants, 
oy  the  merchants,  for  the  merchants.  In  procurii  e, 
verifying  and  promulgating  information,  no  eflori  is 
spared,  and  no  reasonable  expense  considered  too  great, 
that  the  results  may  justify  its  claim  as  an  authoruy  on 
all  matters  affecting  commercial  affairs  and  mercantile 
credit.  Its  offices  and  connections  have  been  steadily 
extended,  and  it  furnishes  information  concerning  mer- 
cantile persons  throughout  the  civilized  world. 

Subscriptions  are  based  on  the  service  furnished,  and 
are  available  only  by  reputable  wholesale,  jobbing  and 
manufacturing  concerns,  and  by  responsible  and  worthy 
financial,  Judfciary  and  business  corporations.  Specific 
terms  may  be  obtained  by  addressin|;  the  company  or 
any  of  its  offices.    Correspondence  invited. 
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Offikcs  IN  Canada:    Halifax  N.S.  Hamilton,  Ont. 
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^  SHEPHER.D 

^*        -^^Expert  Electrician 

193  Sparks  Street,  OTTAWA 

General  Conlraclin^,  Motors,  Generators,  Repair"-.     .Armaiure  Winding  a  Specially. 
Long  Distance  Phone,  3222.  Night  Phone,  667. 


THE  BEflVER  STflNDflRD" 

1NCHNDES6ENT  mr 


ftnswers  all  Reuuirements 

Wholesale  Only 


MIDLAND  ELECTRIC  CO..  -  MONTREAL 


Phone  Main  20 1  o. 


60  St.  Peter  Street. 


ALUMINUM 

ELECTRICAL  CONDCCTOHS 


FOR 


RAILWAY  FEEDERS  and 
TRANSMISSION  LINES.. 
INGOTS,    SHEETS,    WIRE,    TUBING,  CASTINGS 

Prices  with  full  infCTuation  on  application. 

NORTHREN  ALUMINUM  GO. 

PirXSBVRGH.  PA. 


The  Northern  Electric  and  .iWanufacturing  Co.,  Limited 

TELEPHONE  AND  ELECTRICAL  SUPPLIE*^^ 

LINE  MATERIAL  

FIRE  ALARM  APPARATUS  


PRINCIPAL  OFFICE  AND  FACTORY 


Aqueduct  Street,  MONTREAL 
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Alwe^ys 
Investigate  "Quality 


when  considering  the  qualifications  neces- 
sary in  a  motor  for  a  given  class  of  work 


The  Westinghouse 

Motor  Qualities 

which  tell  in  machine-tool  drive  aLre  : 

Rigid  construction  —  Heavy 
shafts  —  Split  and  inter- 
changeable bearings,  with 
two  oil  rings  in*  each  — 
Bearings  may  be  removed 
for  replacement  without 
disturbing  pulley  —  Shunted 
brush-holders  and  perfect 
brush-holder  adjustment  — 
Water  and  oil-proof  field 
coils. 


One  Variable  Speed  and  one  Constant  Speed  Westing- 
house  Type  S  Motor  driving  Gisholt  Boring  Mill. 


Westinghouse  Type  S  Moior  Driving  Niles  Driving  Wheel  Chucking  Lathe. 

Canadian  Westinghouse  Co.,  Limited 

General  Offices  and  Works,  Ha^milton,  Onta-rio 

For  PaLfticulars  Address  Nearest  Office 
Lawlor  Bldg.,  King  a^i\d  Yonge  Streets,  Sovereign  Bank  of  Canada  Bldg., 

Toronto  Hamilton  Montreal 


152  HaLStings  Street 

Vancouver  ^ 


922-923  Union  Bank  Building         134  GraLnville  Street 

Winnipeg  HadifaLX 
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SwItcH-Boards  and  flnnunclators 


NesspooDes,  Montrol 

732  Dorchester  St 


FIRE  ALARM  APPARATUS  and 

TELEGRAPH  INSTRUMENTS    (?)  t 


MOISTRBfVL 

elephone  Mun  iioa 


^  "YOUR  EL&6TR16f\L  SUPPLY" 

 HOUSE  

61  St.  Sulpice  Street  -  -  MONTREAL 


WE  RECOMMEND 

iNfiimtSE     BIlBBlll  iUL 

For  Dynamos  and  all  Electrical 
Machinery.  Always  in  market 
for  Scrap  Copper, Wire  and  Brass 

Syracvise  Smelting 
Works 

Montreal,  Que, 


The  Electrical  Construction  Co.  of  London,  Limited 


Perfection 
Type 


33-40  DuDdas  Street,  London,  Can.— Phone  1103. 

Dunaoios  and  Motors 


Multipolar, 
Biixjlar,  Direct 
Connected  or  Belted 


High  efficiency.    Designed  for  any   required  speed  or  voltage. 
We  contract  for  complete  installations. 
We  repair  machines  of  anj*  mai^e. 

Estimates  cheerfully  given.    Descriptive  matter  furnished  on  application. 


MUNICIPALITIES  AND  ILLUMINATING  COMPANIES 

Can  save  money  on  Electric  Plant  and  on  its  Operation  and  Maintenance 
by  communicating  wiih 

THE  UNITED  ELECTRIC  COMPANY,  Limited,  TORONTO 


CdLnaLdian  WKite  Company,  Limited 

SOVEREIGN  BANK  BUILDING,  MONTREAL,  CANADA 

WINNIPEG  OFFICE:  BANK  OF  BRITISH  NOR.TH  AMEKICA  BUILDING 

MNGINMMRS  AND  CONTRACTORS 

FOR 

Steam  a^nd  Electric  RaLilrocLcis:  Electric  Light  a.nd  Power  PIa.n(s :  Bvjildlng  Con- 
struction: Water  eind  Ga^s  Works:  Docks.  H&.rbor  Works,  etc.,  etc. 


J.  a.  WHITE  &  COMPANY,  INC.. 
New  York  City 


CORRESPONDENTS 
J.  a.  WHITE  a  COMPANY,  LI.MITED. 
London,  England 


WARINO-wniTE  BUILDING  CO. 
London,  EatlaBt 
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WE  BUY,  SELL  AND  EXCHANGE 

DYNAMOS  and  MOTORS 

WHAT  HAVE  YOU  FOR  SALE?    WHAT  HAVE  YOU  TO  EXCHANGE?    WHAT  CAN  WE  SELL  YOU? 

We  Have  tJie  Largest  Electrical  Repair  Shop  in  Catiada 

FRED.  THOMSON  6;  CO. 

LONG  DISTANCE   PHONE  MAIN  3149 


770-772-774  CRAIG  STREET. 


MONTREAL 


CANADIAN 


Electrical  News 

AND  EnQINEERINQ  JOURNAL 


SIXTEENTH  YEAR. 
No.  9. 


TORONTO,  MONTREAL  —    SEPTEM  BER,  1906    —  WINNIPEG,  VANCOUVER 


PRICE  10  CENTS 
$1.00  Per  Year. 


"SUPERIOR"  Alternating 
Current 
Induction  Motors 

Single  Phacse.  M\ilti  PKaLse. 
Constant  Speed,  Variable  Speed 

Alternators  for  Power  and  Light 


"SUPERIOR"  Direct  Cvirrent 
Machines  to  suit  all  Conditions 


THE  UNITED  ELECTRIC  CO.,  limited 

468-474  King  Street  West,  TORONTO 


Cochrane  Heaters 


Saves 
Walter 

COdLl 

Repecirs 
Time 


Are  Cheap 
To  Install 

To  Operate 
To  Clean 
To  Repair 


Canada  Foundry  Company  Limited 

Head  Office  :   TORONTO,  ONT. 

District  Offices :      MONTREAL  HALIFAX         OTTAWA         WINNIPEG  VANCOUVER  ROSSLAND 
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F.  N.  Phillips,  President. 


Geo.  H.  Olney  and,  Secretary-Treasurer. 
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lyong  Distance  Telephone  Main  4118 

VoltSL  Electric 
R^epair  Works 

Electrical  Repairs 
of  all  kinds 

Repaired  and  Reconstrt^cted 

88  Adelaide  Street  West, 
TORONTO 

D.  McGregor  JOHNSTON,  Proprietor. 


i 


The  Local 
Hardware  Man 


^ 


Is  one  of  the  first  to  know  of  jj 
contemplated  building  oper- 
ations. His  favor,  his  "O.K." 
is  worth    having.    Talk  up 
your  goods  to  him  through 


HARDWARE  AND  METAL 

Goes  everywhere  in 
Canada  weekly.  .  . 


THE  MacLEAN  PUBLISHING  CO., 
LIMITED 

Montreal  Winnipeg  Toronto 
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STEARNS 

ILLING 

TYPEWRITER 


BILLING  VISIBLE 


Manifold-Gauze  Carbon  Paper 
Royal   Paragon  Typewriter 
Ribbons 

Cantype    |?aml  Duplicators 
Stencil  Paper  and  Inks 
—4  »»> 


119  St.  Francois 
Xavler  Street, 

MONTREAL 


68  Victoria 
Street, 

TORONTO 


mi  F.  PliS  EfflHi  Wli 

MONTRE>f\b  TORONTO 


EleetPie  Light  Line  Wire 
Incandescent  and  Flexible  Cords 

RfliiiY,  F[[D[R  m  mm  mi 

Rubber,  Magnet,  OfQce  and 
Annunciator  Wires 
Cables  for  Aerial  and  Underground  Use- 

U.  S.  Factory :    American  Electrical  Works.  Providence,  R.  I. 
New  York  Store  :    W.  J.  Watson,  Agent,  26  Cortlandt  Street. 
Chicago  Store  :    F.  E.  Donohoe,  Agent,  82  Lake  Street. 


Electrical  R^ep€v.irs 

The  Best  Equipped  and  Oldest  Firm  in  Canada 

Electric  Repair  &  Goniraciino  60 


617  &  619  Lazauchetlere  St. 


MOSTREAL        ■        Bel!  Tehphoae  Mala  2177 
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Do  You  Want 


BUSINESS? 


If  so.theNorth-Western 
field  and  Western  Canada 
offer  you  the  grandest  op- 
portunity of  your  life. 
We  reach  the  people  who 
Buy  and  can  tell  you  all 
about  !t. 

Do  you  want  a  Repre- 
sentive  ? 

Writt  as 

Western  Canada  Contractor 
and  Builders'  Gazttte 
rao  Union  Bank,  WINNIPE6,  MAN. 
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STUART-HOWLAND  COMPANY 

MANUFACTURERS  OF^^^^^^ 

The  Most  Symmetrical  and  Substantial  Line  of 

Street  Railway  Overhead  and  Pole  Equipment 

On  the  Market.   Everything  Fully  Guaranteed. 
Also  Dealers  in  Everything  Electrical.    Largest  and  Most  Complete  Line  in  the  East. 


261.287  Devonshire  D^^QT^^M 
4.5  Wlthrop  S«.         IJV/O  1 
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McCormick 
Tvirbirves 

1,400  H.P.,  400  R.P.M.,  160  feet  head,  driving  generator 
in  power  plant  of  the  Cascade  Water,   Power  and  Light 
Company,  British  Columbia. 

We  Design  and  Build 

Turbines  to  Meet  Requirements 

S.  /Worgan  Smith  Company 

Branch  Office:  176  FEDERAL  STREET,  BOSTON,  MASS. 

Writ6  tor  catalOQue  it  inlerested 

WIRES  AND  CABLES 

Telephone,  Telegraph  and  Electric  Power  Purposes. 
THE  WIRE  AND  GABLE  COMPANY,   -   -   -  MONTREAL 


The  McEWEN 


HIGH  SPEED 
AUTOMATIC 


In  Simple  and  Compound  Units 


17-18  X  20  Taadem  Conipoiiiid. 

WRITE  FOR  LATEST  BULLETIN  AND  PRICES. 


Unexcelled 

for 
Simplicity, 
Efficiency 

and 
Economy 


Waterous  Eng^ine  Works  Co. 

BRANTFORD,  CANADA 
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The  Town  Council  of  Weslmount  lately  registered  a  kick 
aj^aiiist  noisy  Moiilieal  strei  t  railway  cars,  stating  that  it  was 
the  track  in  fault.  The  Montreal  Street  Railway  Company 
promptly  re-laid  quite  a  stretch  of  track  in  an  excellent  manner 
and  with  the  very  best  material,  inflicting  in  the  meantime  no 
small  discomfort  to  the  residents  by  the  alterations  of  routes.  It 
may  surptise  them  now  that  they  have  made  the  kick  and  caused 
(lie  expjns  tha  t'10  noise  is  as  bad  as  ever.  It  is  well  in  a  case 
•of  this  sort  to  first  find  what  actually  causes  the  noise,  and  then 
kick.  The  fact  is  that  poor-fitling  gears  causing  a  roar  is  the 
biggest  trouble,  and  we  are  in  hopes  that  some  day  these  gears 
will  be  run  in  oil  baths. 

Strange  that  the  City  Council  are  worrying  themselves  so 
much  about  the  price  of  lighting  gas.  In  a  very  few  years  with 
the  numerous  water  powers  in  operation  and  tho>e  under  con- 
struction there  will  not  be  much  gas  used  for  illuminaling  pur- 
poses in  the  City  of  Montreal. 

"HANDY  MAN 
Wanted,  with  some  knowledge  of  electricity. 

Apply  to  " 

The  above  is  a  sample  of  an  advertisement  cut  from  an 
Evening  Daily.  Any  proprietor  of  an  establishment  b;iving  so 
little  knowledge  of  electricity  as  to  insert  an  advertisement  of 
this  sort,  is  just  the  kind  that  leads  to  work  being  put  up  that 
causes  the  troubles  that  we  are  all  aware  of. 

The  Westinghouse  Company  are  beginning  to  push  the  sales 
of  their  Nernst  lamp,  the  type  advocated  being  220  volt  "multi- 
glower" — the  110 '  olt  "single  glower"  lamp  having  been  with- 
draw.   As  some  contracts  have  been  taken,  we  w  II  shortly  see 


how  they  will  act  on  our  Montreal  circuits,  and  if  they  can  be 
run  economically  as  regards  renewals,  there  is  no  question  abont 
the  quality  of  the  light  being  excellent. 

We  don'l  hear  much  at-oul  Acetylene  in  Montreal  these  days. 


The  Town  Council  of  Cardston,  Alta.,  have  purchased  from 
Allis-Chalmers-Bullock,  Limited,  of  Montreal,  an  electric  and 
waterworks  plant,  including  generator,  switchboard,  transform- 
ers, lights,  and  a  special  compound  duplex  pump. 

Mr.  C.  F.  Sise,  jr.,  general  superintendent  of  the  Bell  Tele- 
phone Company  of  Canada,  has  recently  Deen  in  the  West  in- 
specting the  lines  and  equipment  of  the  company  in  Manitoba, 
Saskatchewan  and  Alberta.  The  plans  of  the  company  are  to 
extend  their  system  as  rapidly  as  possible,  for  which  purpose 
their  capital  was  recently  increased  bv  $1,000,000. 


"CALVADUCT"AND"LORICATED" 
CONDUITS 

FOR  INTERIOR.  CONSTRUCTION 

Conduits  Company  Limited 

Sole  Manufacturer!  under  Canadian  and 
U   S.  Letters  Patent 


TORONTO 


CANADA 


20  YEARS'  EXPERIENCE 

The  Dymond  Gas  &  Engine  Co. 


TORONTO 


Limited 


Manufacturers  of  the 


DYMOND  PATENTS" 

Hi^h  Re(<enerative  Principle 


PRESSURE  GAS  PRODUCERS  From  lo  to  i.soo  b  h.  p. 

BITUMINOUS   GAS   PRODUCERS    From  1.500  up  to  any  size 

SUCTION  GAS  PRODUCERS  5  to  eoo  b.  h  p. 


-AGENTS  FOR." 


Crossly  High  Speed  Horizontal  a^nd  Vertica.!  Vis  A  Vis 

sv.nd  Compound  Ga.s  ICngtnes  From  1-2  to  1.500  B.  H.  P. 

High  Gratde  AlternaLting  a.nd  Direct  Current  Machinery 


Paper  Insulated  and  All  Kinds  of  Electrical  Cables 
Foater  Patent  Arc  Lamps 
Automatic  Water  Raising  Machinery 
Complete  Power,  Electric  Light,    Street    Railway   and    Hydraulic    Installations    Equipped  Throuehout 
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THE  INCREASIN    MOTOR  LOAD  OF 
CENTRAL  STATIONS. 

One  of  the  largest  electric  light  and  power  stations 
in  the  United  States,  no  other  in  fact  than  the  Chicago 
Edison,  has  had  brought  to  its  attention  the  fact  that 
the  motor-load,  which  in  January,  1899,  represented 
about  24  per  cent,  of  the  total  load,  has  increased  since 
that  time  to  50  per  cent,  ot  the  entire  electrical 
output  of  the  plant.  It  is  not  to  be  inferred  from  this 
that  the  lighting  load  has  in  any  degree  diminished  or 
been  neglected  ;  on  the  contrary,  its  increase  has  been 
as  marked  in  certain  respects  as  the  motor  load,  though 
not  as  rapid  in  the  eventual  growth.  To  merely  slate 
the  fact,  is  the  least  that  can  be  said  in  connection 
with  this  systematic  increase  in  the  demand  (or  more 
electric  power.  Reasons  which  lie  deep  down  in  the 
business  make-up  of  many  men  may  account  for  this 
strange  though  not  unexpected  phenomenon.  And 
among  such  reasons,  not  ihe  least  prominent  is  the 
now  firmly  founded  belief  that  electric  power  in  manu- 
facturing and  elevator  service  is  the  best  that  can  be 
obtained.  The  best,  it  might  be  well  to  say,  not  only 
from  the  standpoint  of  general  efficacy,  but  from  the 
broader  and  better  point  o(  view  of  business  tfl'iciency. 

This  perhaps  is  where  the  more  vital  and  personal 
element  acts  as  the  determining  factor,  in  bringing  to 
a  focus  the  conclusions,  which  otherwise  would  fail  to 
crystallize  in  an  adequate  and  sensible  manner. 


CHANGE  OF  ADDRESS. 

The  Berlin  Electrical  .MaiiufacI iiriiig  Company,  manufacturers 
of  the  "Best"  Dry  Battery,  will  on  October  ist  remove  their 
office  and  factory  from  Berlin  to  474  to  478  King  >,treet  west, 
Toronto. 


SPARKS. 

John  O'Connor,  of  Toronto,  has  invented  a  street  car  fender. 

The  Detachable  Boiler  Flue  Company,  of  which  J.  M.  Cozier 
is  the  promoter,  are  said  to  have  decided  to  build  a  factory  at 
Portage  la  Prairie,  Man. 

The  Corporation  of  Gravenhurst,  Ont.,  will  develop  a  water 
power  for  electrical  purposes,  and  have  appointed  Mr.  T.  T. 
Simpson,  Ottawa,  as  engineer. 

The  ratepayers  at  Lander,  B.  C. ,  have  passed  a  by-law 
authorizing-  the  Council  to  enter  into  an  agreement  with  the 
British  Columbia  Electric  Railway  Company  for  the  lighting  ot 
the  streets  for  a  period  of  years. 


FUSE  WIRE 

BATTERY  ZINCS 
BATTERY  COPPERS 
WIRE  SOLDER 

THE  CANADA  METAL  CO. 

WILLIAM  ST.,     -     TORONTO,  ONT 

Phone  M  1729. 


Quick  Repairs 

ON 

Dynamos  and  Motors 

Arc  Lamps  and  Transformers 

blECTRlCAL  REPAIR  &  SUPPLY  CO. 

SHERBR^OOKE,  QUE. 


The  JOHN  McDOUGALL  CALEDONIAN  IRON  WORKS  CO.,  Limited 

MONTREAL,  P.  a 

BOILERS: 


Two    Worthlrvgton   3  sta.(<e  Tvirblrvos  and  McCorrrvick 
W&ter  Wheels  built  for  Port  Arthur.  Ont  .  WaLter 
Works,  combined  capacity  1440  ^allor\s  per 
mlrtute  aitalnst  .?50  feet  head. 


Return  Tubular,  ''McDoueall" 
Water  Tube,  etc. 

TANKS: 

Water  Tanks,  Penstocks,  Ore 
Buckets 

MACHINERY: 

Complete  Power  Plants  built 
and  installed 


Sole  Manufacturers  in  Canada  of 

"Worthington"  Turbine  Pumps  and 
"Doble"  Impulse  Water  Wheels 
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THE  ELECTRICAL  DEVELOPMENT 
COMPANY. 

A  special  meeting  of  the  Electrical  Development 
Compay  was  held  in  Toronto  on  August  7th,  at  which 
a  resolution  was  passed  increasing  the  number  of 
directors  from  five  to  eight.  The  three  new  directors 
are  Messrs.  W.  R.  Brock  andE.R.  Wood,  of  Toronto, 
and  A.  M.  Grenfell,  of  London,  England.  A  resolution 
was  submitted  asking  authority  to  acquire  stock  of  the 
Niagara  Falls  Electrical  Transmission  Company,  which 
company  will  distribute  power  in  the  State  of  New  York 
and  occupy  the  same  relation  towards  the  Electrical 
Development  Company  as  does  the  Toronto  &  Niagara 
Power  Company. 

The  President  stated  that  the  plant  of  the  Electrical 
Development  Company  would  furnish  a  total  develop- 
ment of  125,000  horse  power,  and  that,  after  supplying 
the  Canadian  market,  there  would  still  be  a  large  quan- 
tity of  power  undisposed  of,  which  must  be  sold  in  the 
United  States. 

In  reply  to  a  question  why  the  Electrical  Development 
Company  has  received  no  permit  to  sell  power  in  the 
United  States  when  the  other  two  Canadian  companies 
had  each  the  right  to  export  25,000  horse-power,  it  was 
explained  that  by  the  provisions  of  the  Burton  Bill,  for 
the  next  three  years  only  160,000  horse-power  could 
be  imported  into  the  United  States,  and  the  Secretary 
of  War  had  received  the  applications  and  brief  from  all 
three  companies,  and  he  would  later  determine  in  what 
proportion  this  quantity  of  power  should  be  divided 
among  the  applicar>ts,  and  that  in  the  meantime,  and 
pending    his  decision,   temporary  permits  had  been 


issued  to  the  two  companies  who  were  now  importing 
power  into  New  York  State,  and  that  a  permit  would 
undoubtedly  be  issued  to  the  Electrical  Development 
Company  just  as  soon  as  the  company  signified  to  the 
Secretary  of  War  that  it  was  prepared  to  deliver  power 
across  the  Niagara  River. 


AMERICAN  STREET  RAILWAY  CON- 
VENTION. 

The  annual  convention  of  the  American  Street  and 
Interurban  Railway  Association  will  be  held  at  Colum 
bus,  Ohio,  October  15  to  19.  There  will  be  a  large 
number  of  exhibitors,  as  135  companies  had  been 
assigned  space  up  to  August  22.  The  convention 
will  be  held  at  the  Ohio  State  Fair  Grounds.  There 
will  be  a  very  interesting  programme,  and  among  the 
numerous  papers  to  be  read  will  be  the  following: 
"Electric  Railways  in  Sparsley  Settled  Communities," 
by  E.  P.  Roberts,  Cleveland,  Ohio;  "Interurban  Limit- 
ed Trains,"  by  H.  P.  Clegg,  Dayton,  Ohio  ;  "Some 
Distinction  between  City,  Suburban,  Interurban  and 
Railway  TraflSc,"  by  Theo.  Stebbine.  expert.  C  o- 
hasset,  Mass.  Reports  will  be  submitted  on  car 
wiring,  standardization  of  equipment,  insurance, 
promotion  of  traffic,  and  heavy  electric  railroads.  The 
American  vStreet  and  Interurban  Railway  Accountants" 
Association,  the  Railway  Engineering  Association,  and 
the  Claim  Agents'  Association  will  hold  meetings  at 
the  same  time. 


The  Wateroiis  Ensjine  Company,  BMntlonl,  Out.,  .arc  huild- 
iiisf  a  larei'o  addition  to  their  main  shop. 


"THE  RIGHT  THING  FOR  THE  RIGHT  PLACE" 


FIELDING 


No.  50724 
Moulding  Receptacle 


RECEPTACLES 

find  favor  with  linemen  because 
they  are  easily  and  quickly  wired. 

No  other  receptacle  can  com- 
pare with  them  for  STRENGTH, 
NEATNESS  and  ECONOMY,  in 
moulding  work,  in  the  varied 
lighting  effects  such  as  theatre 
border  lights  or  window  lights. 


No.  23210 
Cleat  Receptacle 


Manufactured  in  Canada  under  the  Canadian  Patent  No.  82620  Aug.  25,  1903,  by 

R.  E.  T.  PRINGLE  CO..  Limited 

Manufacturers  and  Dealers  in  Electrical  Apparatus  and  Supplies 
ST.  JOHN,  N.  B.  MONTREAL,  QUE.  TORONTO,  ONT.  Wl N  N I  PEG.  M  AN. 

Show  Room:  16-IS    \'lc(oria   Sq.,  Monlre.il 
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•  SH  A  WMUT 


99 


N.E.  Code  Standard  Indicating  Fuses 


HAVE 
BLACK  TUBE 
COPPER  FINISH 


2S0  Volts. 


600  VoUs. 


^  A 


RE  ATTRACTIVE 
RE  ACCURATE 
RE  RELIABLE 


NEW  PRICES.  NEW  DISCOUNTS 

Send  for  Bulletin  No.  32 


I 
I 

I 
§ 


I 

m 


CHASE  SHAWMUT  CO. 

NEWBURYPOR.T,  MASS. 
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GENERAL  NOTES. 


It  is  stated  that  the  head  water  in  the  Niagara  river  varies 
as  mueli  as  9  feet  at  different  times.  This  is  caused  by  the 
wind,  which,  when  it  blows  briskly  for  several  days  from  the 
east,  will  cause  the  water  in  Lake  Erie  to  be  driven  back  in 
such  large  volume  as  lo  make  ihis  variation  in  the  water  level 
possible.    This  change  in  water  level  is  a  frequent  occurrence. 

Tantalum  is  the  new  metal  which  although  discovered  about  a 
century  ago,  has  only  recently  been  produced  in  its  pure  form. 
This  metal  is  much  harder  than  diamond,  as  is  shown  by  the 
fact  that  the  only  effect  produced  by  a  diamond  drill,  worked 
day  and  night  for  3  days  on  a  sheet  of  metal  i/25-inch  thick, 
with  a  speed  of  5,000  revolutions  a  minute,  was  a  slight  dent  in 
the  sheet  and  the  wearing  out  of  the  diamond.  When  red  hot, 
tantalum  can  be  easily  drawn  into  wire  or  rolled  into  sheets. 

In  connection  with  the  1400-volt,  three-wire,  continuous-cur- 
rent railway  recently  constructed  by  him,  Herr  Krizik  has  de- 
vised the  following  method  of  speed  control.  At  starting,  cur- 
rent is  taken  from  one  side  only  of  the  three-wire  system,  the 
four  motors  and  all  the  starting  resistances  being  connected  in 
series  across  that  side.  The  resistances  are  gradually  cut  out, 
and  then  two  of  the  motors.  The  latter  are  next  connecied  in 
series  with  starting  resistances  and  across  the  other  side  of  the 
system  ;  the  resistances  are  then  gradually  cut  out  until  full 
speed  is  reached  and  the  four  motors  are  in  series  across  the 
outer  conductors-of  the  system. 

Mr.  Charles  F.  Scott,  in  the  Electric  Club  Journal,  says: 
"Twenty-five  cycle  current  is  in  pretty  general  use  for  incan- 
descent lighting.  My  own  view  of  the  matter  is  to  the  eftect 
that  the  illumination  by  incandescent  lamps  at  25  cycles  is,  in 
general,  quite  satisfactory  for  most  purposes,  but  it  is  impossible 
to  give  a  broad  assurance  that  it  will  always  be  found  satisfac- 
ory  for  the  reason  that  differences  in  the  character  of  the  current 
supplied  and  of  the  lamps  used  are  important  factors,  and,  more- 
over, lamps  that  would  be  satisfactory  under  most  surroundings 
and  for  many  kinds  of  service  might  be  unsatisfactory  in  other 
surroundings  when  the  requirements  were  quite  exacting." 

The  first  application  of  the  multiple-unit  system  of  railway 
motor  operation  and  (electrical)  control  to  motors  of  the  alter- 
nating-current commutator  type  will  be  made  soon  on  the  sub- 
urban extensions  of  the  Milwaukee  (Wi». )  Electric  Uiilvvay  & 
Light  Company,  one  of  which  is  20  miles  and  the  other  16  miles 
long.  The  molors  will  be  the  "combination"  type  built  by  ihe 
General  Electric  Company  for  operation  on  either  alternating  or 
direct  current.  Eacii  car  will  be  equipped  with  four  75-h.p. 
motors.  The  electromotive  force  on  the  alternating-current 
trolley  lines  will  be  3300  volts,  and  transformers  on  the  cars  will 
reduce  this  to  the  proper  voltage  for  the  motors. 

A  boiler  in  use  in  New  South  Wales  stood  a  hydraulic  test 
without  showing  any  defect,  according  to  the  Science  and  Art 
of  Mining,  and  wi  hin  three  days  collapsed  along  the  top  of  the 


flue— fortunately  it  came  down  over  the  crown  of  the  fire-box 
almost  simultaneously.  The  two  concussions  counteracted  each 
other,  and  the  boiler  was  not  moved  6  feet.  On  examining  the 
torn  plates  after  the  explosion  they  were  found  lo  be  their  full 
thickness  {}4  inch),  no  corrosion  was  visible,  but  the  iron  was 
distinctly  laminated  like  the  leaves  of  a  book,  and  was  visibly 
perished  when  seen  across  the  torn  section.  This  boiler  was 
twenty  years  old,  and  its^explosion  proves  the  uselessness  of  a 
hydraulic  test  by  itself  and  the  danger  of  running  an  old  boiler 
forever.  The  skilful  use  of  the  hammer  would  have  shown  the 
rotten  state  of  the  plates. 

A  Support  for  Osmium  Filaments  —Owing  to  the  flexibility 
of  osmium  fiHaments  when  incandescent  and  their  liabi  ity  to 
breakage  during  transport,  it  inadvisable  to  provide  these  fiU- 
ments  with  suitable  supi  orts  within  the  lamp  jjlobe  10  prevent 
excessive  pressure  or  vibration.  In  a  patent  grmted  to  C.  A. 
von  Welsbach  it  is  stated  that  a  satisfactory  material  for  the 
support  of  osmium  filaments  is  found  in  an  intimate  mixture  oi 
about  to  parts,  by  weight,  of  pure  thorium  oxide  and  about  one 
part  of  magnesia.  Thes-  oxides  are  mixed  in  a  powdered  form 
and  used  with  a  viscous  binding  material  consisiing  of  a  solution 
of  sugar.  This  paste  is  shaped  into  r.-ds  which  are  dried  and 
subsequently  burned  in  free  air  until  all  organic  matter  is  con- 
sumed. The  support  thus  formed  is  non-adherent  to  incandes- 
cent osmium  and  is  chemically  indifferent  thereto. 

The  trials  of  a  single-phase  traction  sysiem  conducted  for 
some  time  past  by  'he  Maschinenfabnk  Oerlikon,  .  f  Zurich, 
Switzerland,  on  the  Seebach-Wettingen  line,  are  said  lo  be  pro- 
gressing favorably.  A  gr.  at  deal  of  expei  imenlal  work  » as 
found  necessary  in  ordei  to  reduce  the  interference  which  the 
first  plant  caused  to  the  local  and  trunk  telephone  lines  which 
run  parallel  to  the  lailway.  At  first  the  line  was  worked  wiih 
alternating  current  at  50  cycU  s,  when  it  was  found  that  the  in- 
duction trouble  in  the  telephone  circuits  wav  sufficient  to  render 
the  telephone  service  almost  imposs  bl.-.  The  telephone  citcuits 
had  copper  returns.  In  order  lo  reduce  the  trouble,  the  Oerli- 
kon Co'iipany  experimented  with  lower  frequencies  for  the  sup- 
ply to  the  railway  locomotives.  They  found  thai  with  15  cycles 
there  was  absolutely  no  influence  on  the  working  of  the  tele- 
phones, and  it  is  now  being  proved  that  20  cycles  are  a'so  ser- 
viceable. 

Durmg  1905  the  price  of  copper  rose  from  14',  to  19  cents, 
the  average  being  15',  cents  poi  pound. 

In  a  paper  read  recently  before  the  American  So*  iciy  ol  Re- 
frigerating Engineers.  Prof.  R.  Carpenter  said  thai  n  ottr- 
driven  refrigerating  plants  smaller  than  1  ton  capacity.  »n  lo 
those  of  about  300  pounds  capacity,  are  u.sed  in  lesidenccs  in 
ciiies  and  in  country  clubs,  and  private  residences  so  situated 
that  ice  is  difficult  to  obtain,  but  where  electric  power  is  avail- 
able. The  use  of  any  other  power  than  electric  is  not  usuallv 
pr.icticable,  unless  in  the  case  of  a  small  gasoline  engine, 
svhich.  hovvever.  would  require  more  knowledge  of  machinery 
than  is  possessed  by  the  average  servant. 
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IDt^L  ENGINES 


PFRFECTION  IN  HIGH  SPEED  ENGINE  DESIGN. 
NOISELESS  RUNKISC-  PERFECT  LUBRICATION 
ACCESSIBI'JTY  -  ECONOMY. 


SEND  FOR  BULLETIN  NO.  6. 


Tilt]  GOLDIE  &  MgGULLOGH 

GO..  Imm 


GALT 


ONTARIO 


CANADA 


We  Make  Wlieclock  l-iigiiic>  Corliss  KiiRuirs  ideal  Engircs, 
UoiUrs  .Stenm  and  Powtr  l'i;tnt>s  CHiliiical  Mill  Mairhinery. 
i-lo'ir  Mill  Maoliincrv.  C.yraton*.  WixHtWorkinc  Mactiinny 
■-hingle  Machinery.  Ilefldinp  oml  Slave  Machineiy.  Wood  Kim 
'~i>lil  rnlleys,  lion  I'lilltys  Slialting.  Hangers.  r.ratiniJ  I'oiip- 
iinijs,  Kriction  Clutch  Convtin^s.  Clnloh  rnllrv«,  safes  Vpii!it 
rtiul  X'.Tnlt 


♦ 

> 


September,  iqo6 


FME  CAINADIAIN  ELECTRICAL  INEWS 


vii. 


WAYS  AND  MEANS  OF  INCREASING 
BUSINESS. 

Ways  and  means  of  increasing  business  in  towns 
under  ^,000  was  the  subject  of  a  paper  read  before  the 
Iowa  Electrical  Association  last  monlh  by  Mr.  O.  E. 
Brownell.  He  laid  more  stress  upon  uninterrupted 
service  as  a  factor  in  retaining  the  good-will  of  custcrr.- 
ers  than  any  other  one  thing.  He  encourages  his 
customers  to  report  local  trouble  wherever  it  occurs, 
which  helps  much  to  settle  any  little  difficulties  in  the 
service,  which  if  let  go  might  lead  to  sericus  dissatis- 
faction. To  insure  a  continuous  service  care  should 
be  taken  to  store  sufficient  coal  to  tide  over  any  unfor- 
seen  difficulty.  The  railroads  are,  he  believes,  a  sure 
barometer  of  the  coal  situation.  When  they  comnif^nce 
to  lay  in  a  big  supply  the  central-station  man  will  be 
wise  in  doing  likewise.  Another  thing — let  the  people 
always  believe  that  the  manager  of  a  plant  is  thorouj^hly 
posted  in  his  business.  Nothing  so  tends  to  create 
distrust  as  a  manager  who  gives  the  impression  that 
he  is  not  very  well  up  in  his  knowledge  of  the  business. 
The  speaker  did  not  believe  in  newspaper  advertisii.g 
so  much  as  in  the  advertising  which  can  be  accomplish- 
ed by  an  uninterested  person  in  a  particular  neighbor- 
hood. For  instance,  select  a  druggist  who  is  known 
to  be  well  up  in  chemistry.     Begin  with  showing  him 


little  favors  ind  gain  his  friendship,  perhaps  install 
some  new  electrical  device  in  his  place  free  of  charge 
but  in  a  way  that  will  not  let  him  know  you  have  an 
axe  to  grind.  He  will  talk  for  the  central  station  at 
every  opportunity  and  will  do  a  world  of  good  in  secur- 
ing new  business,  because  he  is  a  disinterested  person, 
and  they  are  the  ones  that  make  the  people  believe 
more  of  the  good  things  about  electric  light  and  power 
than  any  number  of  the  company's  own  solicitors.  His 
knowledge  of  chemistry  will  go  a  long  way  toward 
discrediting  gasoline  apparatus. 

Another  thing  which  helps  out  greatly  is  for  a  station 
to  try  to  cut  down  a  customer's  light  and  power  bills 
wherever  possible  by  making  advantageous  arrange- 
ments of  his  apparatus,  especially  in  the  case  of  the 
poorer  customers.  It  makes  a  friend  of  the  customer 
instead  of  making  him  think  he  is  being  crushed  by  a 
soulless  corporation. 


The  Saskatchewan  Telephone  &  Electrical  Supply  Company, 
ot  Saskatchewan,  Sask.,  are  installing  an  automatic  system  of 
telephone  exchange  in  thai  town.  They  have  at  present  about 
250  subscribers  and  the  new  board  will  be  fitted  for  at  least  500. 

The  construction  of  an  electric  railway  front  New  York  to 
Chicago  is  said  to  be  in  contemplation.  Surveys  have  been 
made  and  it  is  expected  that  the  preliminary  work  will  be  begun 
next  spring.    The  cost  of  the  line  is  estimated  at  $150,000  000. 


SUNBEAM 

The  High  Priced  LaLinp 

The  SUNBEAM  INCANDESCENT  LAMP  CO. 

of  Canada,  Limited. 

Ma.ln  Office:    TOR.ONTO  Fa^ctory:    ST.  CATHARINES 


in. 


PLEASE  NOTB 

I  he  new  home  of  the  Best  Dry  Battery  after  October 
I  St,  1906,  will  be   474   to    478    King    Street  West, 
1  oronto,  where  we  will  have  three  times  the  capacity 
ol  our  old  factory. 

VVe  beij  to  thank  the  trade  for  their  fjenerous 
support  whcih   has  made  this  possible. 


The  BMRLI^  BLECTRICAL  MFG.  CO. 

TORONTO,  ONT. 
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PUBLICATIONS. 

An  Incandescent  Lamp  Dictionary  is  being  d'Slributed  to  the 
electr'cal  fraternity  by  the  Sawyer-Man  Electric  Company,  New 
York. 

Bulle  in  No.  34,  issued  by  the  Canada  Foundry  Con^pany, 
Toronto,  refers  to  single  and  duplex  ^.tearn  pumps  for  general 
purposes. 

The  W.  L.  Hedenberg  Publishing  Company,  136  Liberty  street, 
New  York,  have  placed  on  the  market  a  small  book  entitled 
"  How  to  Make  an  Experimental  Wireless  Telegraph  Outfit". 
The  author  is  A.  Frederick  Collins  and  the  retail  price  25  cents. 

The  Canadian  Westinghouse  Company,  Hamilton,  have  recent- 
ly issued  a  pamphlet  devoted  to  revolving  field  allernators.  The 
illustrations  shown  include  a  5,000  k.w. ,  coupled  type  alternator, 
2,400  volts,  3-phase,  installed  for  the  Hamilton  Electric  Light  & 
Power  Company  at  DeCew  P'alls,  and  a  6,000  k.w.  coupled  type 
A.  C.  generator,  2-phase,  200  volts,  30  cycles,  180  r.p.m.,  in- 
stalled for  the  Shawinigan  Falls  Power  Company. 

"  Electricity  in  Heavy  Railway  Service"  is  the  title  of  a  very 
attractive  booklet  recently  issued  by  the  Canadian  Westinghouse 
Company  and  which  contains  a  great  deal  of  inforn  ation  regard- 
ing maintenance  and  operating  costs  on  electric  railways,  draw- 
bar pull  on  electric  and  steam  equipment,  etc.  Brief  descriptions 
are  given  of  some  of  the  more  notable  railway  installations  equip- 
ped with  Westinghouse  apparatus. 


SPARKS. 

A  by-law  to  borrow  $35,000  for  the  purpose  of  installing  an 
electric  light  plant  was  last  month  defeated  by  the  ratepayers 
of  Laydsmith,  B.  C. 

A  winding-up  order  was  granted  on  August  23rd  ag.iinst  the 
Capital  Power  Company,  Limited,  of  Ottawa,  on  the  application 
of  the  Ontario  Bank. 

The  Canadian  General  Electric  Company  ha\e  awarded  a 
contract  to  the  Dominion  Engineering  &  Construction  Company, 
of  Montreal,  to  build  a  large  addition  to  their  works  at  Peti  r- 
boro,  Ont. 


Mr.  W.  J.  Crosbie  has  been  engaged  as  electrician  at  the 
Perth  electric  light  plant. 

QuAppelle,  Sask.,  ratepayers  will  vote  on  a  by-law  giving  a 
franchise  to  the  Moore  Milling  Company,  Limited,  for  the 
installation  of  an  electric  plant  for  lighting  the  town. 

Battlefoid,  Sa-k. ,  is  about  to  install  a  system  of  waterworks. 
The  plans  as  prepared  provide  for  a  building  large  enough  to 
accommodate  an  electric  light  plant  in  addition  to  the  pumping 
machinery. 

Theo.  A.  Burrows,  lumber  manufacturer,  Grandview,  Man., 
contemplates  installing  a  complete  electric  lighting  plant  for  the 
supplying  of  that  town.  Estimates  of  cost  are  now  being  con- 
sidered. 

The  Fergus  Electric  Light  Company  ha\e  made  extensive 
improvements  to  their  plant,  rendeied  necessary  through  the 
increase  in  the  use  of  electric  light  and  power.  New  boilers, 
engines,  and  dynamos  have  been  installed  and  the  old  plant  will 
be  uur-d  as  an  auxiliary. 

The  St.  John  Railway  Company  are  now  supplying  the  power 
for  the  entire  stieet  lighting  of  St.  John,  N.  B.  The  companv 
operate  2S5  street  lamps.  The  original  company  in  Sl  J i  lin 
was  Organized  about  1S88  by  Jeremiah  Calkin  and  was  known 
as  the  Calkin  Electric  Company.  This  company  operated  only 
arc  lamps,  securing  the  first  city  contract  for  lighting,  .\fter- 
wards  the  name  was  changed  to  the  New  Brunswick  Electric 
Light  Company,  and  later  the  St.  John  Electric  Light  &  Power 
Company  took  over  the  business.  The  Eastern  Electric  Com- 
pany and  the  St.  John  Gas  Light  Company  were  subsequently 
formed  and  in  1S91  the  St.  John  Gas  Light  Company  absorbed 
the  St.  John  Light  &  Power  Company  and  the  Eastern  Electric 
Company,  while  later  the  New  Brunswick  Electric  Company 
and  the  St.  John  City  Railway  Company  merged  under  the  name 
of  the  Consolidated  Electric  Company.  In  1894  this  compiany 
was  absorbed  by  the  St.  John  Railuay  Company,  which  a  >ear 
later  purchased  the  St.  John  Gas  &  Electric  Light  Company. 
On  October  15  h,  1905.  the  St.  John  Railway  Company  bought 
out  the  Carletoii  Electric  Light  &  Power  Company  and  the  lig^ht- 
ing  of  the  citv  is  now  done  entirely  by  that  l  ompany. 


piiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiHiiiiiiiiiiiiiiiiiiiNiiiiiiiiiiniiiiiNiiiiiiiiii^   iiiHiiiiiiiiiiiHiniiiiiiiiHiiiiiHHiiiiiii'limn 

I        A  Good  Lamp 
I  Accvirately  Metered 


SATISFIED 
CONSUMER 


PLEASED 
MANAGER. 


The  Packard  Electric  Co.  Limited 


ST.  CATHARINES 


MONTREAL 
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THE  STANDARD 
FOR 
RUBBER 
INSULATION 


OIKZOInTITE!  uststtl^teid 


WII?,:E!S  ^3sriD  CABLES 

maintain  their  high  electrical  efficiency  under  the  most  exact- 
ing conditions.  They  ure  not  affected  by  extremes  of  tempera- 
ture, commercial  acids  or  alkalies.    They  improve  with  age. 

The  plain  insulation  [without  a  protective  covering]  is 
soaked  three  days  in  water  before  being  tested. 

THE  OKONITE  COMPANY,  Limited 

253  Broadway,  NEW  YORK.  U.S.A. 


THE  ONLY  McVICKER 


Has  one  third  the 
parts. 

No  Gears,  Cams,  Ec- 
Gentries  or  Trigger 
work  of  any  kind. 

The  only  improve- 
ment on  Gas  and 
Gasoline  Engines  in 
40  years. 


Write  u»  for  more  information 


The  Canadian  McVicker  Engine  Company,  Ltd. 

Gait,  Ontario 
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Extract  from  the  Toronto  Globe,  Aug.  13,  1906 
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TO  OBTAIN  MORE  POWEE* 


QUEBEC  RAILWAY  RIGHT  &  POWER 
CO  DAM  -MONTMORENCY. 


RAIN  INSPECTION 

.ght  of  it  by  Experts  in 
;reat  Britain 

■vApatch  to  The  Globe  ) 
Aug.     11— Mr.     C.  N 
'turned     from     his  trip 
He  was  the  first  of  the 
presentatives  to  the   sixtli  i 
the  Chamt)ers  of  Co-.nmevce 
ire  to  reacli  home, 
before   he     left,  President 
.8t   Presidicnt    VV     P.  Wood, 
1  this  city  a  few  years  ago. 
tlier  mtiiibers  ot  the  London 
Association,    ^kindly  gave 
leon.      These  gentlemen  in 
B<;11    that    the  Manitolju 
lion  certificates  were  with 
the  most  reliable  aud  satis 
nted  in  the  course  of  trii(j(P 
chambers.       Tlie  wii' 
isit  they  had  blacklist 
icrican  ports  for  irrcL'u 
indlin^   of   urain,  and 
>  or  two  others  were 
■r  the  same  actio.i 
that  inspection 
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A  Huge  Reservoir  Created  Half  "a"  Mile 
Above  the  Falls  for  Storage  Pur- 
poses— Contract  Awarded  for  a 
Hydro-electric  Plant- 


Quebec  ,  Aug.  12.— Tho  Quebec  "Eail- 
Way  L'M'i'-  ^  Power  Company,  fi.iding 
that  its  power  from  Montmorency  Falls 
proves  ni;idif|uati'  at  certain  times,  h:is 
entcird  on  .in  (■xtinj.ive  development 
about  hall  a  mile  Tugher  up  the  river. 
To  provide  for  the  season  <>1  low 'water 
the  compan)'  has  erected  theiv,  according 
to  the  plans  of  Mr.  K  -\.  Evans,  chief 
engineer  a.id  general  -.ndnager,  a  dam 
84  feet  high,  the  highest  in  Canada, 
tor  such  a  purpose.  It  is  67  feet  4 
inches  wide  at  the  base  and  12  feet 
wide  at  the  crest  and  will  hold  back 
r)'2,0<)0,Ono  cubic   fift  of  wat*'i. 

The  (diil^iact  lui   r|i|  llT~Ti     1  j' 
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(  iiriciit  gi'iK  iator.  nnven  by  a  2  22.1  h  p 
tuiljiMc  wati'i  wheel.  Both  generator 
and  turbini>  will  be  built  in  the  shops 
of  thi^  tivHi  in  Montreal.  The  plant 
I-  ImIIv  expected  to  be  in  oiX"ration  by 
Drcembri    1,  Vm 
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amount  of  power 
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creasf,  I    do  ni 
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Switchboards  and  Panelboards 

COLLYER  &  BROCK 

MONTREAL 


Also  Manufacture 


Condviit  Boxes,  Bvishirvgs,  Lockrvvits  a^rvd  Fittings 
of  every  description,  ©lS  well  a^s  Knife  Switches 
and   enclosed  F\ises. 

GET  OUR  PRICES  BEFORE  ORDERING. 


LINE    AND    CONSTRUCTION  MATERIAL 


STEEL  POLES 
TIES 

HANGERS 

STRAIN  INSULATORS 

WOODEN  POLES 

CAR  SEATS 

TROLLEY  BASES 

WHEELS  AND  HARPS 

FIELD  COILS 


BARE,     RUBBER    COVERED  AND 
WEATHERPROOF  WIRES  AND 

CABLES 

EARS 

STOMBOUGH  GUY  ANCHORS 
.  .  .   ^LSO  -   .  - 
TROLLEY  CORDS 

INSULATING  MATERIALS 
CAR  CURTAINS 

TROLLEY  POLES 


LIGHTNING  ARRESTERS 
BRACKET  ARMS 

RAIL  BONDS 

INSULATORS 

GUY  WIR 

GEARS  AND  PINIONS 

ARMATURE  COILS 

HARD  FIBRES 

TAPES 


and  Street  Railway  and  Electrical  Material  of  Every  Description. 


Prompt  Shipmet  from  Stock  at  Right  Prices 
for  Reliable  Material. 


J.  A.  DAWSON  6.  CO..  ^'o'^j'H^^XtTv^. 


THE  CROCKER  TIRBINE 

Various  styles  of  setting  to  suit  different  locations  and 
heads  up  to  150  feet.  If  you  have  a  Water  Power  to  de- 
velop, we  should  be  glad  to  have  you  write  us.  Ask  for 
Bulletin  No.  200. 


THE  JENCKES  MACHINE  COMPANY,  Limited 


Sates  Offices 


TORONTO,  BOSSLANI), 
JTALlF.tX,  rANCOUVKIl. 


Executive  Office. 
r,4  T.ANSnOWNK  ST.,  S II R IC  B  noOli  E.  OV  K 


Plants 


SHKKBUUOKE.  nf'K 

ST  r  I  TH  1  nt\rs.  nST 


Telephones  of  Every  Description 

SWITCHBOARDS 

AND 

TELEPHONE  LINE 
SUPPLIES 

John  Form^r\ 

24S  And  250  C.-vrig  Str«»«.t 

Montreal,  One. 
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STEAM-TURBO  GENERATOR  PLANT. 

The  Ottawa  Electric  Company  have  recently  added 
to  their  steam  power  station  a  Westinghouse  turlc- 
generator  unit  of  1500  k.w.  capacity.  This  unit  is  to 
serve  as  an  auxiliary  to  their  four  waterpower  stations 
to  take  the  peak  of  their  lighting  load  in  the  early 
evening  during  the  winter  months  when  water  is  low. 

The  new  installation  consists  of  three  400  H.  P. 
Babcock  &  Wilcox  water  tube  boilers  with  forged  steel 
headers,  a  2250  B.  H.P.  Westinghouse-Parsons  turbine 
direct  connected  on  single  bed  plate  with  a  Westing- 
house  rotary  field,  two-phase  generator  of  1500  K.W. 


There  is  also  an  auxiliary  governor  operating  an 
automatic  cut-off  valve  which  closes  the  steam  supply 
in  case  the  speed  of  the  turbine  reaches  the  safety 
limit. 

The  governor  is  adjusted  to  regulate  within  four  per 
cent,  of  average  speed  at  any  load  within  the  limits  of 
the  turbine. 

The  guaranteed  steam  consumption  is  15.3  lbs.  of 
steam  per  B.H.P.  at  full  load. 

The  exhaust  steam  is  condensed  in  a  Worthington 
type  barometric  condenser  made  by  the  John 
McDougall    Caledonian    Iron    Works    Company  of 


WESriNtiHOl  SK-PaRSONS  TUKBO-GliNEKATOR   UnIT  OK   THK  OTTAWA   ElKCTRIC  COIMTANV — 1 500   K.  \V". 


capacity,  and  a  barometric  condenser  with  dry  air 
pump. 

In  addition  to  the  steam  power  house  a  building  was 
erected  to  accommodate  the  new  boiler  plant.  The  old 
brick  stack  is  utilized  by  the  new  boilers,  while  a  new 
60  inch  steel  stack  115  feet  tall,  erected  beside  the  old 
stack,  takes  care  of  the  old  battery  ot  boilers. 

The  steam  pressure  is  150  lbs.  Superheaters  are 
not  used,  but  a  steam  separator  is  placed  directly 
under  the  main  valve  of  the  turbine,  which  insures 
practically  dry  steam  at  the  throttle. 

The  turbine  is  of  the  Westinghouse  standard  type 
for  this  size  and  is  provided  with  a  secondary  governor 
valve  which  is  automatically  opened  to  allow  the  pass- 
age of  high  pressure  steam  to  the  low  pressure  end  of 
ihd  turbine.  By  this  means  full  load  may  be  developed 
when  running  non-condensing,  or  a  fifty  per  cent. over- 
load when  running  condensing. 


Montreal.  This  condenser  has  a  30  inch  head,  lifts  its 
own  water  through  a  14  inch  supply  pipe  and  dis- 
charges to  hot  well  through  a  14  inch  tail  pipe.  No 
circulating  pump  is  required.  Vacuum  is  maintained 
by  a  dry  air  pump  with  positive  and  outlet  valves  and 
water  jacketed  air  cylinder. 


PERSONAL. 

Mr.  Cfiarlos  H.  Mitchell,  CMC  ,  has  recently  returned  from  his 
el.Lfht  months'  lour  in  Europe,  where  amonjjst  other  n)atters  lie 
lias  been  studyinj^  the  water  power  and  electric  installations  in 
Italy,  Swit/.eilancI  and  Austria.  For  four  years  previously  Mr. 
Mitchell,  who  is  weil  known  in  Canadian  eng-ineerinjj  circles, 
was  chief  assistant  eng'ineer  of  the  Ontario  Power  Company  at 
Niajjara  Falls.  Mr.  Mitchell  will  resume  his  former  consulting- 
practice,  making-  a  sp<icialty  in  hydro-electric  work  and  rail- 
ways, and  while  still  retaining  an  office  at  Niagara  Falls, 
Canada,  will  establish  an  oflice  also  in  the  Trailers  Ua.uk  Hiiild- 
ing,  Toronto,  after  October  ist. 
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ELECTRICAL  DEVELOPMENT  ON  THE 
COAST. 

Work  on  the  extension  of  electric  lights  to  North 
Vancouver  is  being  rapidly  pushed  forward  by  ihe 
British  Columbia  Electric  Railway  Company  and  it  is 
expected  that  lighting  service  there  will  begin  this 
month.  In  crossing  Burrard  Inlet  at  what  is  known 
locally  as  the  "Second  Narrows,"  two  masts  each 
240  feet  high  are  used,  the  span  being  some  950 
feet.  The  company  is  putting  in  a  1,000  k.  w. 
rotary  at  the  Vancouver  sub-station,  and  a  new 
1,500  k.  w.  generator  at  the  Lake  Buntzen  power 
house,  together  with  the  necessary  water  wheel  ot 
Pelton  manufacture,  transformers,  etc. 

The  British  Columbia  Electric  Railway  Company 
are  discarding  all  the  old  D.  C.  arc  lamps,  and  are 
installing  Canadian  General  Electric  enclosed  A.  C. 
arcs.  They  are  also  changing  all  power  circuits  in  the 
city  from  two  phase  to  three  phase  2,000  volts.  The 
company  is  extending  its  system  of  rural  electric  light- 
ing to  the  town  ot  Ladner  on  the  Eraser  River  below 
New  Westminster,  and  in  anticipation  of  this  many  of 
the  houses  and  business  places  at  L  idner  are  being 
wired. 

Ladner  is  13)^  miles  from  the  sub-station  on  Lulu 
Island,  from  where  the  company  is  running  three  phase 
20,000  volts  stepped  down  to  three  phase  2,000  volts 
at  Ladner.  In  crossing  the  Eraser  River  en  route,  four 
masts,  each  240  feet  high,  are  used,  enabling  the 
wires  to  be  150  feet  above  high  tide,  with  1,200  foot 
spans  between. 

The  Canadian  Westinghouse  Company,  through  t'-e 


iNTliRIOR  V'lIiW  OF   NkU    HOII.I-.U   RoOM,    O  1  I'AWA 

Electric  C'omfan\. 


agency  of  their  Vancouver  office,  has  closed  a  contract 
with  the  Granby  Consolidated  Mining,  Smelting  and 
Power  Company,  of  Grand  Eotk«,  B.C.,  for  the  supply 
of  three  electric  locomotives.  These  locomotiv  es  are 
of  a  special  type,  being  ^o  horse  power,  for  operation 
on  a  20  inch  gauge  track.    They  are  also  supplying 
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the  same  company  with  four  150  horsepower  type  "C" 
induction  motors. 

The  City  of  Grand  Forks,  B.C.,  has  given  the  Cana- 
dian Westinghouse  Company  the  contract  for  the  sup- 
ply of  all  the  transformers  required  for  the  ensuing 
year. 

The  Greenwood  Electric  Light  Company  have  pur- 
chased a  five  panel  switchboard  and  step  down  trans- 
former for  their  new  hydraulic  plant,  which  is  being 
constructed  at  Boundary  Falls. 

The  Kettle  River  Lumber  Company,  of  Grand  Forks, 


Alxiliakv  I'ou  kk  Hoi  sr.  v>k  Ott.\wa  Electric  Company. 


B.C.,  arc  replacing  ihcir  steam  power  plant  with 
Canadian  Westinghouse  motors,  having  concluded 
arrangements  with  the  city  of  Grand  Forks  for  the 
supply  of  power. 

The  City  of  Revelstoke,  H.  C,  recently  installed  a 
C  inadian  General  Eleitric  120  k.  w.  revolving  arma- 
ture, alternating  current,  2300  volt,  125  cycle  gen- 
erator. This  is  in  addition  to  their  other  generator  of 
a  similar  size  and  type.  They  also  installed  additional 
switchboard  and  exciter  and  added  a  sub-base  to  the 
old  switchboard.  They  have  further  spent  about 
$S,ooo  building  protection  work  at  the  d.Hm  above  the 
power  house.  The  City  Council  is  about  fo  lake  up 
the  matter  of  installing  a  steam  auxiliary  plant  for  use 
during  the  winter  months  wl  en  the  river  is  sometimes 
choked  with  floating  ice.  Mr.  R.  Gordon,  the  man- 
ager of  this  plant,  has  recently  been  on  a  month's 
vacation,  during  which  he  attended  the  Canadian  Elec- 
trical Association  convention  at  Niagara  Falls.  Mr. 
Geo.  Lembke  was  in  charge  of  the  plant  during  Mr. 
Gordon's  absence. 


The  McGravv  Pulilishing'  Company,  of  \e\\  >'ork,  liave  i«sucH 
.1  work  entitled  "A  Graphical  Treatment  of  the  Induction 
Motor,"  by  ."Mexander  HejMand,  it  being-  a  translation  frc>ni  the 
secv'nd  edition  by  G.  H.  Rowo  and  K.  E.  Hollmimd.  Tli'^ 
olijict  of  the  method  described  in  the  l>ork  is  the  exc«erimenla.l 
ctermination  of  the  characteristic  prv>pertios  ot  induction 
motors.  It  consists  essenti  illy  in  the  prictical  application  of 
the  circle  diagram  and  is  based  on  two  simple  and  qiiicklv  per- 
formed experimental  tests  on  the  finished  motor.  The  price  of 
the  book  is  $1.00. 

The  Century  Telephone  Construction  Com|^anv,  incorporat 
under  the  laws  of  the  State  of  New  York,  has  tH»en  grantevi  a 
license  to  do  business  in  Ontario,  Mr.  A.   F.   Wilson,  barrister, 
Toronto,  being  named  as  attorney.    They  will  manufacture  and 
sell  telephones,  switchboards,  etc.,  and  install  telephone  systems 
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The  Convention  in  England  of  Foreign  Electrical  Engineers 

By  Charles  H.  Muxhell,  C.  E. 


Probably  no  more  representative  international 
gathering  of  electrical  men  has  yet  occurred  than  lhat 
in  England  in  July  last.  Within  the  past  few  years 
the  members  of  the  Institution  of  Electrical  Engineers 
had  visited  Italy,  Germany  and  America,  and  this  year 
they  reciprocated  by  acting  hosts  to  about  one  hun- 
dred and  fifty  electrical  engineers  from  America,  France 
Germany,  Italy,  Switzerland,  and  other  countries.  As 
Englishmen  ever  do  when  they  entertain,  it  was  a 


Fig.  1. — Interior  of  Liverpool  Citv  Generating  Station. 

royal  reception  that  was  tendered  to  the  "Foreign 
Engineers";  it  was  none  the  less  a  vigorous  round  of 
sight  seeing,  a  hard  working  travelling  ".summer 
school  for  all  classes,"  and  a  hearty  international  ex- 
change of  ideas  in  electrical  matters. 

At  the  welcome  banquet  at  the  Hotel  Cecil  in  Lon- 
don on  June  25th,  the  first  gathering  of  the  conven- 
tion, there  were  present  about  500  ladies  and  gentle- 
men, including  those  delegate  members  to  the  Inter- 
national Commission  on  electrical  standards,  which  re- 


his  own  to  his  neighbors,  in  a  very  high  key.  For 
instance,  within  talking  range  of  the  writer  were  two 
German,  two  Italian,  two  French,  one  Swiss,  one 
Japanese  and  four  English  representatives  of  the  pro- 
fession :  the  result  is  obvious.  A  pleasant  incident 
of  this  banquet  was  the  presentation  to  the  Institution 
by  the  Italian  section  of  a  bronze  bust  of  Volta,  "the 
father  of  electricity,"  of  whom  his  compatriots  are 
very  proud. 

Several  days  were  spent  about  London,  one  of 
which  being  in  technical  sight  seeing,  for  which  the 
large  party  divided  into  groups.  Perhaps  the  most  in- 
teresting ot  these  was  the  visit  to  the  Greenwich 
generating  station  of  the  London  County  Council 
which  had  been  in  operation  only  two  months.  This 
steam  station  will  ultimately  be  50,000  H.  P.  capacity 
and  at  the  present  time  has  20,000  H.  P.  in  four  units 
of  vertical  reciprocating  engine  type.  This  plant, 
while  most  modern  in  all  details,  has  been  criticized  in 
some  quarters  for  its  conservatism  in  adopting  re- 
ciprocating engines  :  it  has  also  become  notorious  on 
account  of  the  controversy  as  to  its  location,  the  four 
tall  chimneys  being  on  the  meridian  and  about  a 
quarter  mile  north  of  the  Greenwich  observatory.  The 
coal  handling  and  boiler  installation  of  this  plant  is 
ideal,  providing  a  very  quick  and  almost  automatic 
feed  from  the  ocean  steamer  to  the  grates.  This 
station  is  being  used  for  traction  and  mixed  motor 
load  ;  the  capital  cost  is  said  to  be  about  $130.00  per 
k.w.  and  the  estimated  working  cost  0.5  cent  per  k.w. 
hour,  with  coal  at  $2.20  per  ton. 

The  t2n  days'  circular  tour  through  England  and 
Scotland  formed,  of  course,  the  chief  attraction  in  the 
visit  and  proved  that  for  complete  and  comfortable 
travelling  accommodation  England  is  quite  abreast  of 


Fk;.  2.  —  Foreign  Engineers  on  Firth  ov  Clyde. 

presented  all  the  principal  countries  of  the  world.     t)f  America.     The  party  consisted  of  about  200  from  the 

the  latter   Professors   R.  H.  Owens  and  L.  A.  Uerdt,  respective   national   societies,  comprising^  40  English, 

of  McGill  University,  Montreal,  were   from   the  Cana-  17  I'Vench,  .10  Italian,  70  German,  15  .Swiss,  and  only 

dian    Electrical  Association.     As  a  banquet  the  most  15  American,  of  vvliom  the  writer  was  the   only  Cana- 

iioticeable  feature  was   the  babel   of  tongues,   each  dian.     The  I -ondon  and  North- Western  Railway  placed' 

guest  seemingly  endeavoring  to  talk  any  language  but  a  train  of  9  dining'  cars  and  2  luggage  vans  at  the  dis- 
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posal  of  the  party,  in  which  all  meals  were  served  while 
travelling  ;  stops  over  night  were  made  at  hotels  in 
the  cities  along  the  route.  In  a  general  way  the  fol- 
lowing itineary  was  carried  out,  one  day  being  devoted 
to  seeing  engineering  works  in  each  city  named: 
Birmingham,  Manchester,  Liverpool,  Glasgow,  Edin- 
burgh, Newcastle-on-Tyne,  and  Leeds.  In  addition  to 
these  there  were  three  holiday  or  rest  days,  Sunday 
being  spent  on  the  English  Lakes,  one  day  down  the 
Firth  of  Clyde  and  one  day  at  Harrogate,  the  cele- 
brated inland  summer  resort  near  Leeds. 

The  Institution  of  Electrical  Engineers  had  the  most 
perfect  arrangements  on  this  tour  for  the  comfort  of 
their  guests,  quite  surpassing,  so  it  was  said,  the 
similar  arrangements  of  their  tour  in  America.  Notable 
in  this  respect  were  the  generous  receptions  held  by  the 
municipal  and  manufacturing  corporations  in  the  several 
cities,  which  partook  of  semi-social  functions  and 
sumptuous  dinners  and  luncheons.  Perhaps  the  most 
striking  of  these  was  the  gift  of  the  Babcock  &  Wilcox 
Company  at  Glasgow,  who  provided  a  special  train 
and  after  showing  the  guests  through  their  works  at 
Renfrew,  took  the  whole  party,  about  400  in  number, 
on  a  seven  hour  trip  down  the  Firth  of  Clyde  and 
through  the  Kyles  of  Bute,  in  a  magnificently  appoint- 
ed turbine  steamer,  serving  both  luncheon  and  tea  on 
board.     Not  the  least  interesting   of  these  functions 


Fig.  3. — CoACHiNi.  Party  at  Harrogatk. 

(On  this  cii.ach  were  Mr  Jolin  I'.  ixcv.  C  B  ,  President  of  tlie 
Institution;  IVIr.  W.  M  MorJcy.  \  iic-lVesident;  Dr.  Wliceler, 
President  of  American  Institute  ;  Messrs.  Lieb  ,ind  Mailloux. 
of  New  York,  and  Slg.  Semenza,  of  Milan.) 


were  the  conversaziones  in  the  Universities  at  Man- 
chester, Glasgow  and  Leeds.  Many  very  interesting 
experiments  were  made  in  the  different  laboratories, 
among  which  may  be  noted  those  with  new  lamps,  the 
phonographic  recording  telephone,  and  especially  those 
in  the  textile  and  leather  laboratories  of  Leeds  Univer- 
sitv.  At  Glasgow  University  the  Italian  section  pre- 
sented Lord  Kelvin,  who  is  now  in  his  eighty-fourth 
year,  with  two  portfolios  containing  about  1,500  photo 
reproductions  of  the  sketches  and  notes  of  Leonardo 
da  Vmci  recently  discovered  in  Milan;  these  are  400 
years  old  and  present  many  interesting  studies  of  those 
days,  especially  in  hydraulic  engineering,  which  was 
Leonardo's  specialty  rather  than  the  painting  for  which 
he  has  been  so  famous. 

At  Birmingham  the  new  city  steam  turbine  station 
and  the  Birmingham  small  arms  works  were  visited. 
In  Manchester  the  city  station  at  Stuart  street  and 
the  British  Westinghouse  works  at  Trafford  Tark  were 
inspected,  followed  by  a  trip  on  the  Manchester  ship 
canal  to  see  several  large  locks.  In  Liverpool  a  most 
interesting  railway  system,  that  of  the  Lancashire  & 


September,  1906 

Yorkshire  Company,  was  examined,  a  feature  of  which 
were  the  excellent  coaches  of  the  American  type  hav. 
ing  extreme  width  and  very  commodious  end  vesti- 
bules. An  illustration  of  the  interior  of  the  generat- 
ing station  of  the  City  of  Liverpool  light  and  power 
system  is  here  given  and  may  be  noted  as  one  of  the 
steam  reciprocating  engine  stations  of  England 
which  are  generating  current  at  a  very  low  cost.  The 
generating  stations  and  distribution  of  power  in 
Glasgow  are,  as  is  well  known,  typical  examples  of 
municipally  owned  and  operated  works  which  accord- 
ing to  the  statements  made  by  the  officers  provide 
maximum  efficiency  with  minimum  cost  ;  for  instance, 
the  price  of  a  street  car  ride  of  say  one  half  mile  is 
only  one  cent,  while  one  can  go  anywhere  in  the  city 
for  two  cents. 

Visits  were  made  also  to  the  ship  yard  down  the 
Clyde,  where  among  other  vessels  seen  in  build- 
ing were  the  "Dreadnaught"'  and  the  Cunarder 
"Lusitania,'.'  the  latter  to  be  propelled  by  four  turbine 
engines  of  75,000  h.  p.  total.  Newcastle-on- 
Tyne  furnished  examples  of  power  generated 
by  steam  under  the  most  favorable  conditions 
at  the  pit's  mouth.  Here  also  is  situated  one  of  the 
manufactories  of  Parsons  turbines,  which  was  inspected 
by  the  members  with  the  greatest  interest,  and  on  the 
river  was  seen  the  historic  "Turbinia".  A  trip  down 
the  Tyne  from  Newcastle  to  the  sea,  about  10  miles, 
presented  an  object  lesson  of  England's  greatness  in 
shipbuilding  and  manufacturing,  after  seeing  which 
one  cannot  believe  the  latter  day  rumors  of  England's 
decline  in  this  respect. 

The  closing  day  of  the  tour,  spent  in  a  coaching  trip 
between  Harrogate,  Ripon  and  Fountains  .\bbey, 
offered  a  glimpse  of  rural  England  such  as  visiting^ 
foreigners  seldom  see,  and  the  charms  of  the  monastic 
ruins  of  the  latter,  w  here  the  party  had  limcheon  in  the 
cloisters,  carried  one  hack  to  the  dim  days  wlien  man- 
power and  horse-power  were  the  only  power  factors  in 
those  green  valleys. 


TRADE  NOTES. 

In  order  to  get  rid  of  tlu-  M-\vai;o  oast  ol  Woodbine  avenue, 
the  City  Council  of  Toronto  has  purchased  from  Alii* -Chalmers- 
Bullock,  Limited,  of  Montreal,  a  set  of  two  4-in.  vertical  sub- 
nuMX'"'!  centritug'al  pumps  to  be  driven  by  two  of  their  induction 
motors  for  station  No.  i,  at  the  south  end  of  Kenil worth  avenue, 
and  another  similar  set  to  be  driven  by  two  of  their  induction 
motors  for  station  No.  2,  on  the  lake  front.  Each  pump  will  he 
capable  of  lifting  550,000  gallons  in  J4  hours. 

What  is  claimed  to  be  the  lai^est  g-enerator  ever  made  in 
this  coiintrv  has  iust  been  made  ready  for  shipment  to  British 
Columbia  from  the  works  of  the  Canadian  Westinghouse  Com- 
pany, of  Hamilton.  The  purchaser  is  the  British  Columbia 
Electric  Railway  Company,  of  Vancouver.  The  generator  is 
J, 000  horse  power,  ,^  phase,  7.J00  alternations,  400  revolutions 
por  minute,  engine  tjpe  for  direct  connection  with  the  water 
wlu'ol.  The  order  also  includes  one  rotary- converter  of  i..^50 
horse  power,  S50  volts,  3  phase,  7,2vX»  alternations,  ioo  re\olu- 
tions  per  minute,  and  eight  air-blast  transformers  «  aoh  of  7.53 
horse  power,  2,200  volts  to  24,200  volts,  7,200  wltematiors. 
The  necessary  swilchbo.-irds  and  regulating  and  com  rolling 
devices  were  also  manufactured  in  this  plant.  The  new  mach- 
inery is  required  by  the  \"ancouvtr  Company  to  provide  added 
power  to  meet  the  ever  increasing  demand  of  Vancouver  and 
vicinity.  It  is  the  fourth  generator  of  the  size  orderxnl  by  the 
Vancouver  Company,  but  the  other  three  were  supplied  by  the 
Westinghouse  Company  froin  its  Pittsburg  works  previous  to 
the  building  of  the  Hamilton  works.  The  one  _"now  reedy  for 
shipment  is  b\  long  odds  the  largest  ever  manufactured  in 
Canada. 
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Westmount  Refuse  Destructor  and  Lighting  Plant 


The  town  of  Westmount,  just  outside  of  Montreal,  has 
been  furnishing  lately  some  valuable  data  on  the 
results  obtained  from  its  combined  refuse  destuctor  and 
electric  lig^hting  plant.  The  problem  of  burning 
garbage  to  advantage  in  Canada  has  long  been  regarded 
as  impossible,  owing  to  the  wet  nature  of  the  material. 

The  Westmount  destuctor  has  proved  in  actual 
practise  that  it  is  possible  not  only  to  burn  the  garbage, 
winter  and  summer,  but  to  use  the  heat  generated  by 
such  burning  for  the  partial  running  of  electric  light 
generating  units. 

An  official  test  made  early  in  May  on  a  run  of  8  hrs. 
32  mins.  resulted  in  the  burning  of  371550  pounds  of 
mixed  garbage,  with  an  evaporation  of  41,991  pounds 
of  water,  giving  a  rate  of  1.12  pounds  of  water  to  i 
pound  of  refuse  under  working  conditions,  or  1.36 
pounds  ot  refuse  to  i  pound  of  water  from  and  at  212. 
degrees  Fahr.  The  idea  of  building  a  destructor  tor 
its  present  combined  purpose  originated  with  Mr.  F. 
L.  Fellowes,  town  engineer  of  Westmount.  Messrs. 
Ross  &  Holgate,  consulting  engineers,  of  Montreal, 


\V  1  s  1  Ml  «l  ,N  1       I  >l'STKUc  rOU  AND  El.l  A  1  i;  n 
i.iCMlT  ''l.ANT. 

TIk-  litjluiiiK  plant  is  sci'il  in  tlio  foregrocind  aiul  I  he  refuse 
destructor  house  in  the  rear  with  the  150  foot  ehininey.  'I'iie 
refuse  is  hauletl  10  the  top  of  the  destructor  house  on  the 
upper  level.  This  picture  shows  how  the  engineers  took 
advantage  of  the  deep  gulley  to  use  tlie  forced  (gravity  in 
the  process  of  g.-irbag:c  destruction. 

supervised  the  erection  of  the  plant  on  the  Cost-Plus-a 
Fixed-Sinn-Hasis  and  worked  out  its  details.  Con- 
struction was  begun  last  October  and  by  April  ist  the 
buildings,  destructor  and  150  foot  chimney  were  in 
working  order.  From  1900  to  1903  inclusive  the  town 
of  Westmount  employed  for  refuse  collecting,  five 
horses  and  carts,  five  drivers  and  two  stable  men. 
During  1904  they  collected  about  6,500  loads  The 
annual  cost  was  $4,035.39. 

In  making  his  estimates  for  the  present  plant  Mr. 
Fellowes  provided  for  a  brick  and  steel  building,  with 
charging  platform  of  concrete  and  steel,  stoking  floor 


of  concrete,  a  refuse  tipping  platform,  house  of  wood 
encased  with  sheet  iron  and  a  twenty  long-ton  garbage 
hopper.  In  arriving  at  the  capital  cost  and  charges 
the  electric  lighting  plant  was  charged  with  one-half 
the  cost  of  the  destructor,  house  and  boiler.  It  was 
calculated  that  in  one  year  the  destructor  would  con- 
sume refuse  equal  to  1042  long  tons  of  coal  and  there- 
fore 1000  tons  of  coal  at  $4.00  a  ton  were  credited  to 


Fig.  2.  —  Front  \'ikw  oi-  Westmih  nt  Rkfi  se  Destri  ctor. 

This  picture  shows  tlie  three  destructor  grates  with  the  doors 
lifted  to  give  a  \'iew  ot  the  fire  within.  Tlie  refuse  is 
dropped  into  the  grates  from  the  hopper  which  discharges 
in  top  of  the  destructor. 


thy  operation  of  the  destructor.  Mr.  Fellows'  second 
preliminary  estiniate  fotlou  s  :  — 

Inl.rcsl  I  ),-prc,  iaii.m  Repairs 

4  ,S/o 

1-aiid                                $13,660  $    546.40  $   05000  $281^.00 

Inciiieiator   19,000  760.00 

Foimtlalioiis   3,000         i  jii  00 

Ruiklinj,'s                              3  5"'i         140.00        17500  S^-S'^ 

Ry.  svvitcli,  scale?.,             16,408        6;;(i  32        CS20..10  2  j6."i  i> 

bldg-s,  etc  

$55.36!^   $2,222.72  $1,945.40  $583.62 

Opoi  atins^  Fxpenses.  Credit  1 ,000  ton.s  of  coal. 

Interest  $2,222.72  Hy    sale    of  H.  P.  energy 

Depreciation.    1,945.40  to  li^hlinti  at  $4.00  per 

Repairs   583-62      ton   $4,000.00 

Two  laborers      939.00  By    clinker    sold  to  road 

One  stotcer.  .  .      730.00      and  \vali<s    2-0.00 

One  cart  and  ,   

horse   637.00  Credit.   $4,250.00 

$7- 057. 74     Tons  destroyed  per  year.  .  6,476 
Credit....   4,250.00     Total  operating  expenses.  $2,807.74 

 Cost  per  Ion   ^  cts. 

$2,807.74 

The  cost  of  cartage  and  collection  under  the  old 
system  averaged  62.3  cents  a  ton,  while  under  the 
new  system  the  cost  is  reduced  to  52.4  cents  a  ton, 
by  the  elimination  of  one  horse  and  cart  ;  the  cost  of 
destruction,  43.3  cents  a  ton  added  to  cost  of  gar- 
bage collection  j^ives  95.7  cents  as  the  total  cost  per 
ton. 

Messrs  Ross  &  Holgate  in  giving  estimates  for  the 
electric  lighting  plant  submitted  the  following  fig- 
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ures: — Population  of  town,  1 1,000  ;  number  of  houses, 
2000  ;  arc  lamps  for  streets,  150;  plant  to  accommo- 
date 2000  houses.  They  estimated  the  capital  outlay 
including  10%  for  contingencies  at  $129,884  for  the 
electric  lighting  plant,  and  $67,175  for  the  refuse  and 
power  plants,  giving  a  total  of  $197,058.  It  is  ex- 
tremely probable  that  the  actual  amount  finally  ex- 
pended will  fall  considerably  short  of  this  figure. 

The  accompanying  illustrations  show  the  exterior 
view  of  the  combined  plant  and  the  front  view  of  the 
destructor  proper  with  stoking  and  ash  pit  doors  and 
trap  doors  for  clinker.  The  buildings  are  situated  in  a 
hollow  and  great  ingenuity  was  shown  by  the  engineers 
in  taking  advantage  of  the  lay  of  the  land  in  order 
to  utilize  the  force  of  gravity  throughout  the  process 
ot  garbage  destruction.  The  carts  haul  the  refuse  to 
the  tipping  platform  far  above  the  level  of  the  grates 
into  which  it  is  dropped  from  the  hoppers.  The  clin- 
ker is  removed  by  wagons  from  the  lower  level.  The 
refuse  hopper  which  discharges  into  openings  on  top 
of  the  destructor,  as  seen  in  figure  2,  is  made  of  steel 
with  lifting  doors  at  its  base  close  to  the  feed  holes  in 
the  destructor.  In  the  rear  of  the  destructors  are 
doors  to  enable  the  feeders  to  push  the  refuse  in  to  the 
hottest  portion  of  the  fire  without  keeping  the  front 
doors  unnecessarily  open.  The  waste  gasses  from  the 
burning  refuse  after  firing  the  boiler  pass  through  a 
series  of  staggered  cast  iron  pipes  about  which  air 
drawn  from  the  room  is  kept  circulating  ;  after  being 
heated  by  passing  about  these  tubes  the  incoming  air 
is  carried  through  brick  ducts  to  steam-jet  blowers 
under  the  grates  of  the  incinerator  where  the  heated 
air  (of  a  temperature  of  between  300  and  400  degrees 
Fahr.)  is  forced  through  the  grate  bars  by  the  blowers. 

The  second  function  of  the  plant,  that  of  suppl3  ing 
electricity  to  the  town,  is  cleverly  worked  out  \n  con- 
junction with  the  incinerating.  In  addition  to  the  gas- 
fired  boiler  there  are  two  others  fired  by  hand  with 
coal,  this  being  necessary  because  of  the  insufiicient 
supply  of  refuse.  The  steam  from  all  these  boilers 
feeds  a  common  main  which  passes  from  tlie  boiler 
house  to  the  lighting  station  across  a  fifteen  foot  road- 
way. The  generating  units  consist  of  three  vertical 
cross-compound  condensing  high  speed  engines  made 
by  the  Robb  Engineering  Company,  of  Amherst,  Nova 
Scotia,  directly  coupled  to  2,300-volt,  6o-cyle  three- 
phase  alternators  of  Crocker-Wheeler  make.  Two  of 
these  units  have  a  full  load  capacity  of  200  kilowatts 
with  an  overload  rating  of  fifty  per  cent,  the  third  be- 
ing a  50  kilowatt  unit  of  similar  characteristics. 
Provision  has  been  made  for  the  installation  in  the 
same  building  of  a  fourth  unit  which  will  double  the 
capacity  of  the  plant,  the  present  oquipment  of  boilers 
being  sufficient  to  handle  the  additional  imit. 

The  station  is  now  furnishing  electric  light  to  private 
citizens  of  Westmount.  When  it  is  in  full  rimiiing 
order  the  plant  will  furnish  all  the  light  required  for 
both  municipal  and  private  use  in  the  town.  The  price 
will  be  lowered  as  the  number  of  customers  increases 
and  it  is  expected  that  the  rate  per  kilowatt  hoin-  will 
eventually  be  eight  cents. 

The  following  is  the  report  made  by  Messrs.  Ross  & 
Holgate  on  the  test  referred  to  earlier  in  this  article: 

Report  of  Test  of  MuNicirAi.  Refuse  Destki  ctok,  West- 
mount,  P.  Q.,  May  3RD,  igo6. 
W.  L.  Lee,  Esq.,  Chairman  Liglit  Committee,  Westmount  : 

Dear  Sir: — Since  April  12th,  1906,  the  refuse  destructor  built 
by  Messrs.  Meldrum  Bros.,  in  connection  with  your  municipal 


lighting  plant,  has  been  successfully  destroying  all  refuse  brought 
to  it,  in  quantities  averaging  about  30  loads  per  day, the  average 
weight  of  a  load  being  about  1,500  pounds.  This  has  usually 
been  burned  in  10  to  12  hours,  giving  an  average  burning 
capacity  to  the  destructor  of  about  4,500  lbs.  per  hour,  or  a  little 
over  two  tons.  During  several  daj's  this  amount  has  been  ex- 
ceeded, and  we  have  therefore  no  hesitation  in  saying  that  the 
maker  s  guarantees  of  50  tons  per  24  hours  can  be  attained  w  ith 
proper  firing.  In  order  to  officially  test  the  plant,  however,  on 
May  3rd,  a  staff  of  our  engineers  went  to  Westmount,  and  con- 
ducted a  special  test  run  as  follows  : — 

Object  of  Test:— The  test  was  conducted  to  try-  the  burning 
and  evaporative  powers  of  the  Meldrum  Bros,  three-grate  refuse 
destructor  when  fired  with  unscreened  mixed  refuse,  and  con- 
nected to  a  Babcock  &  Wilcox  boiler  of  2, 197  square  feet  of 
heating  surface,  and  also  to  test  the  maker  s  guarantees  regard- 
ing completeness  of  combustion,  quality  of  residual  clinker, 
temperatures  in  various  parts  of  the  destructor,  etc.,  etc. 

Apparatus  Used:— The  following  apparatus  and  instruments 
were  made  use  of : 

1.  Meldrum  destructor  with  regenerator, steam  jet  blowers, etc. 

2.  B.  &  W.  water  tube  boiler,  of  2,197  square  feet  heating  sur- 
face, and  with  superheater  and  the  necessary  pipes  to  engine, 
atmosphere,  etc. 

3.  Orsat  apparatus  for  analyzing  flue  gasses. 

4.  U-tube  gages  for  ash-pit  pressures  and  chimney  pull. 

5.  Dial  thermometers  for  gas  temperatures  entering  and 
leaving  regenerator. 

6.  Stem  thermometers  for  hot  air,  cold  air.  and  feed  water 
temperatures,  etc, 

7.  Aneroid  barometer  for  atmospheric  pressure. 

8.  Public  standard  scales  for  weighing  refuse, clinker.tins, etc. , 
and  also  for  calibrating  the  barrels  used  for  measuring  the  feed 
water. 

9.  Knowles  (>  x  4  x  6  duplex  pump  for  feeding  boiler,  equipped 
with  Williams  tiage  Co.'s  automatic  feed  regulator. 

10.  Watk  ins  heat  recorders  for  combustion  chamber  tempera- 
tu  res. 

Di  RATION  OK  Test:— The  test  pro|x-r  commenced  at  10  a.  m. 
atul  ended  at  6.j2  p.  m.,  or  continued  (or  S  hours  32  minutes. 

CoNDlTtONS  OF  Oper.\TIONS:— Weather :  Wednesday,  May 
2nd,  was  raining  all  day  and  all  night.  Thursday,  May  3rd,  was 
raining  in  morning  until  1 1.30,  when  rain  stopj>ed  and  wind  got 
up.    Afternoon  was  warm  and  sunny. 

.Apparatus:— The  destructor  gases  fir«-d  the  R.  A.  W.  K^iler 
and  the  steam  was  used  to  drive  a  130  h.  p.  Robb  Engineering 
Co.'s  simi)Ie  non-condensing  engine  belted  to  a  temporary  75  k. 
w.  monocyclic  generator  carrying  the  day  load  of  the  town, 
which  is  a  purelj' residential  district,  ard  therefore  h^s  a  light 
day  load.  As  this  was  light  the  whole  power  was  not  used,  and 
the  steam  was  blowing  ofl'  ti>  the  atmosphere  from  the  boiler 
almost  continually. 

Men: — The  following  staff  comprised  the  personnel  of  the  test: 
Four  men  operating  the  destructor,  one  man  attending  lo  feed 
water,  one  man  reading  pressures  and  temperatures,  one  man 
checking  weights  anil  measures  and  taking  gas  analysis,  one 
superintendent  of  lest. 

Method  of  Makinc  TRIAI.:  -The  coqxiration  (municipall 
carls  dumped  the  garbage  into  the  large  storage  bin  which  had 
been  cleaned  out  over  night,  and  gave  the  checker  (he  weight 
ticket  as  the  cart  was  emptied.  All  large  tins  and  unbumable 
refuse  were  picked  out  and  put  lo  one  side  and  weighed  separ 
ately  afterwards.  Fires  were  started  at  7.55  a.  m.  with  a  light 
supply  of  old  wood  and  a  little  coal,  on  clean  grates,  and  kept  in 
until  9.50,  when  the  first  weigheil  loads  were  dum|>ed  into  the 
hopper.  I'iriiig  with  garbage  commenced  at  10  o'cKx-k  with  the 
destructor  warmed  up,  two  men  r.iking  the  refuse  from  the  bin 
into  the  charginj;  holes,  and  two  men  at  the  same  time  levelling 
the  charge  from  the  rear.  Each  fire  was  charge*!  in  turn,  its 
steam  blast  being  shut  off  during  this  process.  .After  buniing 
for  about  two  hours  (during  which  period  fresh  garbage  was 
adileil  to  each  fire  every  20  minutes),  the  mass  was  tlu>roughl\ 
clinkered  and  it  was  then  willulr.-twn  from  the  front  and  dropped 
through  the  floor  into  the  clinker  pit  below,  whence  it  was  le- 
movcd  to  bo  weighed.  Tins,  etc. ,  \\ ere  also  deix^sited  in  this 
bill  for  weighing.  Fires  were  each  clinkered  three  times.  When 
the  fires  were  well  burned  down  and  ready  to  clinker  for  the 
third  time  the  test  was  ended,  the  burnt  clinker  being  left  on  the 
grate  bars  over  night  to  keep  the  destructor  warm  for  the  next 
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day's  operation.  This  clinker  was  drawn  and  weighed  the  first 
thing  Friday  morning. 

The  boiler  was  fed  through  the  Knowles  pump  and  Williams 
regulator,  and  the  level  of  the  water  in  the  drums  was  maintained 
practically  constant  through  the  test.  The  water  for  the  test 
was  pumped  from  a  barrel  submerged  in  the  hotwell  and  fed 
from  two  barrels  arranged  so  as  to  be  filled  and  emptied  alter- 
nately. The  quantity  was  very  carefully  watched,  and  the 
barrels  gaged  very  closely.  Readings  of  pressures  and  tempera- 
tures were  taken  every  twenty  minutes,  gas  analyses  were  taken 
several  times  during  the  run,  and  combustion  chamber  tempera- 
tures were  read  about  six  or  seven  times  under  different  condi- 
tions. At  the  end  of  the  (rial  the  conditions  were  as  nearly  as 
possible  the  same  as  at  the  beginning,  the  water  level  in  the 
boiler  being  the  same,  as  well  as  in  the  hotwell,  and  all  other 
conditions  were  carefully  watched  and  attended  to. 

Results  Obtained: — The  following  table  shows  in  condensed 
form  the  averages  of  the  results  obtained  : 

Duration  of  test    8  hours  32  minutes 

Number  of  cells   3 

Total  grate  area   75  square  feet 

B.  &  W.  boiler,  heating  surface  2,197      "  " 

Refuse  consumed,  (composition  of  waste  material)  

Garbage,  manure  and  leaves   15% 

Ashes  and  unburnt  (anthracite)  coal,  cinders,  etc   65% 

Iron,  wood,  bottles,  tins,  leather,  etc   5% 

Refuse,  including  paper,  branches,  old  furniture,  etc..  .  15% 

Total   100% 

Weights. 

Unscreened  refuse, rubbish, garbage, manure, etc. .  .38,090  pounds 
Tins,  etc.,  not  burned   540  " 

Net  amount  consumed    37'550  " 

Refuse  consumed  per  hour  4,402  " 

Refuse  consumed  per  hour  per  square  foot  of  grate    58.7  " 

Weight  of  clinker  remaining  after  combustion ....  i  5,880  " 
Percentage  of  clinkerand  ashes  to  refuse  consumed  42.1% 

Water  Evaporation. 

Total  water  evaporated    41,991  lbs. 

Water  evaporated  per  hour,  aciual   4,920 

"             "                "        from  and  at  2 1 2"  Fahr.  5,970 
"             "                 lb.   of  refuse,  from  and  at 
212°  F.,  and  per  sq.  ft.  of  total  heating  sur- 
face per  hour   2.72 

Water  evaporated  per  lb.  of  refuse,  actual   1.12 

"             "              "           "          from   and  at 
212°  F   1.36 

Pressures  and  Temperatures. 

Temperature  of  outside  air  average   55°  F. 

Barometric  pressure  average   29  5  ins. 

Average  steam  pressure   '23.5  lbs.  sq.  ins. 

Average  pressure  in  ashpits   1.74  ins. 

Average  vacuum  at  chimney  base   9/16  in. 

Averai^-e  temperature  of  combustion  chamber  over  2,318  F. 

(Copper  melted  in  1 'X  minutes — wrought  iron  was  also  fused.) 

Lowest  temperature  in  combustion  chamber   1-742"  F. 

Average  temperature  of  air  entering  regenerator..  .  .         75°  F. 

Average  temperature  of  air  leaving  regenerator   206°  F. 

Average  temperature  of  gases  entering  regenerator .  427. 5"  F. 
Average  temperature  of  gases  leaving  regenerator.  .333.7"  F. 
Average  temperature  of  feed  water   47  F- 

Gas  Analysis. 

Percentage  of  CO;!  'iverage  of  six  readings   •o-9% 

Percentage  of  CO^  highest  reading   '3-6% 

Percentage  of  CO^  lowest  reading  (clinkering  fires)   4-5% 

Times. 

Time  taken  to  clinker  one  grate   loj^  min. 

Time  between  clinkerings   2  hrs.  48  min. 

Time  each  fire  was  clinkered     Three. 

Remarks  : — A  delay  of  about  three-quarters  of  an  hour  was 
caused  by  non-delivery  of  garbage  in  the  early  part  of  the  after- 
noon, during  which  time  no  frtesh  charge  was  added  to  the  fire. 
Had  this  not  been  the  case  the  total  quantity  of  refuse  could 
easily  have  been  destroyed  within  eight  hours,  as  the  fires  had 
to  be  held  back  somewhat  on  this  account,  and  a  somewhat 
better  showing  could  have  been  made  in  the  burning  powers  of 
the  destructor  had  sufficient  garbage  been  delivered  to  force  it 
to  its  utmost  capacity. 

An  interesting  feature  of  the  trial  was  the  good  feed  water 
regulation;  neither  pumps  nor  valves  being  touched  during  the 
whole  test. 

Some  idea  of  the  great  heat  generated  when  the  fires  are  in 
full  blast  may  be  obtained  from  the  fact  that  at  one  time  a  piece 
of  copper  tubing  ins.  long  by  1  in.  in  diameter  by  3/32  in. 
thick  was  completely  volatilized  in  1^  min.,  upon  being  placed 
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in  the  combustion  chamber,  and  a  wrought  iron  horseshoe  was 
picked  out  from  the  clinker  heap  which  was  fused  in  several 
places  (wrought  iron  fuses  at  2,912  F.)  The  same  thing 
happened  to  an  earthenware  pot  made  of  refractory  material. 

The  clinker  produced  was  hard  and  vitreous,  and  was  fused 
into  large  masses  of  great  density.  Almost  no  smoke  was  visible 
from  the  chimney  top,  ond  all  noxious  gases  were  conspicuous 
by  their  absence.  The  analysis  of  the  f^ue  gases  shows  how 
complete  the  combustion  was,  except  during  the  process  of 
clinkering,  when  the  large  doors  of  the  furnaces  being  open  let 
in  a  large  amount  of  air. 

In  consideration  of  the  foregoing  we  are  very  pleased  to  state 
that  in  our  opinion  the  destructor  has  fulfilled  all  the  requirements 
of  our  specifications,  and  has  also  demonstrated  the  maker's 
guarantee  satisfactorily,  and  we  have  much  pleasure  in 
recommending  its  acceptance. 

Trusting  that  the  above  will  meet  with  your  approval,  we  are. 
Yours  faithfully, 

Ross    &  HOLGATE, 

Consulting  and  Supervising  Engineers. 
80  St.  Francois  Xavier  St.,  Montreal,  May  4th,  1906. 

In  response  to  a  request  for  a  statement  of  capital 
cost  and  conditions  and  cost  of  operation  of  the  de- 
structor Messrs.  Ross  &  Holgate  have  sent  to  us  the 
following  information  : 

Capital  Cost  of  Destructor.  —  it  is  almost  impos- 
sible to  say  at  this  date  what  the  cost  of  the  buildings, 
land,  bin,  etc.,  fairly  chargeable  to  the  destructor  it- 
self will  be,  as  the  whole  equipment  of  the  boilers  and 
destructors  together  with  coal  and  garbage  storage 
and  the  necessary  accessories,  is  contained  in  one 
building  which  is  as  yet  unfinished  and  whose  cost  has 
not  yet  been  separated,  but  the  following  items  are  ap- 
proximately correct  : 

Meldrum  three-grate  destructor,  about.  .  .  .$14,000.00 
B.  &  W.  water-tube  boiler  connected  to 

destructor,  about   4,500.00 

Custodis  chimney,  total  cost,  about   6,ooo.or 

(Only  partly  chargeable  to  the  destructor,  as  it  is  com 
mon  to  all  three  boilers.) 

Operating  Expenses: — There  are  four  men  employed 
in  the  operation  of  the  destructor  for  feeding,  leveling 
and  clinkering,  as  well  as  looking  after  the  boiler.  The 
wages  paid  are  : — One  man  at  25  cts.  an  hour  and 
three  men  at  20  cts.  an  hour.  The  20  long  tons  of 
garbage  per  day  are  disposed  of  in  about  ten  hours, 
so  that  at  present  only  one  shift  is  required  and  the 
labor  change  for  destruction  amounts  to  about  42)^ 
cts.  per  long  ton.  Of  course,  there  will  be  quite  a 
considerable  amount  of  steam  sold  to  the  electric 
plant  which  must  be  credited  to  the  destructor  and 
some  clinker  and  other  by-products  will  also  be  sold. 

Net  Unit  Co.st  : — To  obtain  the  net  cost  of  destruct- 
ion the  capital  charges  and  labor  costs  must  be  added, 
and  the  sum  of  the  amounts  obtained  from  the  sale  of 
steam  and  by-products  subtracted  from  the  total.  The 
net  costs  so  found,  divided  by  the  tons  consumed  per 
year,  will  give  the  average  cost  per  ton. 


The  Northwest  Power  Company,  Limiteil,  capital  $10,000, 
has  been  iniH)rporated  by  the  British  Columbia  Government. 

•Sir  Adolphe  Caron  and  .Senator  Oomville  went  to  Europe 
recently  in  connection  with  the  finaiu  ing  of  an  electric  railway 
from  Montreal  to  Midlaiul.  .Sir  .\dolphe  Caron  has  returned 
and  reports  that  llu-  British  financiers  regarded  the  project 
favorably. 

The  Town  Council  of  Keiiora,  Onl.,  have  oblaineil  permission 
to  develop  the  water  power  of  the  Winnipeg  river  at  a  point 
near  that  town  and  the  ratepayers  have  approved  of  a  by-law  to 
provide  $200,000  for  the  work.  The  plans  of  the  proposed  de- 
velopment have  been  prepared  by  T.  Pringle  &  Son,  Montreal. 
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The  immense  volume  of  gas 
Blast  Furnace  Gas.    emitted  from  a  blast  furnace  has 

always  been  used  to  a  certain  ex- 
tent in  direct  connection  with  such  work,  in  two  ways, 
namely,  in  the  Cowper  stoves  which  heat  the  air  sup- 
plied to  the  furnace,  and  under  the  boilers  which 
generate  steam  for  the  •  pumping  engines.  An 
immense  quantity  of  this  gas  is  invariably  wasted,  it 
being  of  a  very  low  grade,  and  no  additional  uses  hav- 
ing presented  themselves.  It  is  just  eleven  years  ago 
that  the  first  attempt  was  made  to  untilize  blast 
furnace  gas  directly  in  gas  engines,  and  while  a  little 
success  was  met  with  at  that  time,  the  engine  itself 
was  not  sufficiently  developed,  neither  in  the  method 
of  its  operation  nor  in  size,  to  make  possible  the 
economical  utilization  of  such  gases.  The  strides 
made  in  the  development  of  gas  engines  compare  very 
favorably  with  the  remarkable  advancement  experi- 
enced in  the  design  of  electrical  apparatus,  and 
to-day  gas  engines  of  immense  power  are  being 
operated  with  blast  furnace  gas,  and  their  energy  is 
being  transformed  in  many  instances  into  electricity. 
It  is  an  astounding  fact  that  to-day  in  German)  gas 
engines  for  use  in  connection  with  blast  furnaces  are 
built  or  are  on  order  with  an  aggregate  rating  of 
almost  half  a  million  horsepower.  We  might  say  in 
explanation  that  these  engines  will  not  be  used  entirely 
on  blast  furnace  gas,  but  are  also  intended  for  u^e  in 
conjunction  with  coke  ovens,  though  we  understand 
the  great  m.ijorily  are  intended  for  blast  furn.Tce  instal- 
lations. The  possibilities  of  obtaining  power  from 
tills  hiilierto  practically  unused  source  will  be  appieci- 
ated  when  one  considers  that  a  three  hundred  ton  blast 
furnace  wastes  gas  which  is  capable  of  generating 
over  four  tiiousand  horsepower.  The  industrial  world 
must  soon  face  the  problem  of  fuel  economy,  and  while 
water  power  is  one  solution  of  this  difficulty,  still  c\ cry 
possible  waste  which  now  exists  must  be  considered. 
In  the  blast  furnace  we  have  a  device  which  of  neces- 
sity gives  off  large  volumes  of  this  ijas,  and  in  the  gas 
engine  as  it  is  to-day  developed,  we  have  a  means  of 
utilizing  this  waste. 


Engineers  are  daily  encounter- 
Indiviaiiai  Motors.  ing  the  problem  common  to  all 
electrically  driven  shops,  of  in- 
dividual or  group  motor  equipment.  This  question  is 
one  which  undoubtedly  demands  individual  study,  and 
it  is  difficult,  if  not  impossible,  to  lay  down  fixed  rules. 
In  a  factory  of  any  size  it  is  an  accepted  fact  to-day 
that  with  very  few  exceptions  the  motor  drive  will 
result  in  a  material  economy.  This  result  is  due  to 
three  causes,  first,  the  ability  to  place  more  tools  with- 
in a  given  area;  second,  the  lesser  amount  of  power 
required  for  driving  such  tools;  third,  the  increased 
output  which  can  be  obtained  due  to  the  advantages 
of  variable  speed.  The  use  of  very  small  motors  is 
not  to  be  recommended  except  under  conditions  where 
individual  control  of  some  particular  tool  is  absolnicly 
essential,  and  under  such  circumstances  no  choice  is 
offered  as  to  the  method  of  drive.  Then  there  are 
other  tools  which  require  larger  amounts  o(  power, 
and  these  lend  themselves  most  naturally  to  individtial 
motor  equipment,  for  not  only  are  the  motor  sizes 
such  as  to  make  it  advisable  to  install  separate 
machines,  but  the  variable  speed  feature  will  in  many 
cases  be  a  necessity.     In  every  factory  there  will  be 
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certain  machines  which  can  be  classified  as  constant 
speed,  and  it  is  with  such  machines  that  the  group 
drive  can  be  adopted  to  advantage.  An  article  on  this 
same  subject  appeared  in  our  columns  some  months 
ago,  and  figures  were  quoted  which  made  a  very  in- 
teresting comparison  between  the  aggregate  horse- 
power of  the  motors  installed  and  the  total  load  on  the 
plant,  as  shown  by  the  power  house  meters.  Another 
case  has  recently  come  to  our  notice  where  about  thirty 
motors,  many  of  which  are  very  small,  are  installed, 
having  an  aggregate  horsepower  of  one  hundred  and 
fifty.  The  power  house  load  does  not  exceed  twenty- 
five  kilowatts,  and  the  ammeters  are  remarkably 
steady  at  this  point.  The  class  of  work  is  such  that 
variable  speed  is  an  absolute  necessity,  and  about  one- 
third  of  the  motors  are  employed  on  work  which  re- 
quires the  constant  stopping,  starting  and  reversing. 
In  spite  of  this  fact,  the  ammeter  needles  seldom  show 
more  than  thirty  kilowatts,  and  very  rarely  indicate  less 
than  twenty.  This  maximum  point  is  usually  in  the 
form  fo  a  kick  occasioned  by  the  starting  of  a  heavy 
freight  elevator,  and  really  cannot  be  attributed  to  the 
regular  motor  equipment  of  the  factory.  This  parti- 
cular shop,  prior  to  the  present  design  being  adopted, 
was  driven  throughout  by  means  of  complicated  speed 
changing  devices  which  were  in  frequent  need  ot  re- 
pair. At  that  time  the  aggregate  power,  as  repre- 
sented by  the  tools  installed,  did  not  exceed  one  hun- 
dred horsepower,  and  if  we  remember  the  figures  cor- 
rectly, the  power  house  load  was  seldom  below  one 
hundred  and  twenty-five  indicated  horsepower.  From 
the  above,  one  can  readily  appreciate  the  advantages 
of  electric  drive  as  it  has  been  applied  to  the  case  in 
question.  While  the  tools  have  been  increased  only 
fifty  per  cent.,  the  output  of  the  shop  shows  an  incre- 
ment ot  almost  one  hundred  per  cent,  and  this  with  a 
very  material  decrease  in  the  power  bills. 


In  countries  where  climatic  con- 
Transmission  Lines,   ditions  limit  the  strains  which 

may  come  upon  the  poles  of  a 
transmission  line  to  wind  strain  and  the  weight  of  the 
wire,  it  is  pretty  safe  to  say  that  the  use  of  steel 
towers,  set  up  to  six  hundred  feet  apart,  is  advantag- 
eous when  compared  with  wooden  poles  and  consider- 
ably shorter  spans.  Assuming  that  the  towers  for  the 
long  spans,  and  the  wooden  poles  for  the  short  spans, 
incorporate  a  sufficient  element  of  strength  to  with- 
stand any  strains  which  may  be  placed  upon  them,  the 
troubles  experienced  m  transmission  systems  may  be 
attributed  to  the  insulator.  When  used  with  liiyh 
voltages,  the  insulators  are  usually  of  sullicicnt 
mechanical  strength  to  carry  any  strain  which  may  be 
p'aced  upon  them,  and  it  therefore  seems  logical  to  use 
as  few  insulators  as  possible,  and  hence  the  long  span 
transmission  line  has  one  point  very  much  in  its  favor. 
In  warm  countries  the  life  of  the  wooden  pole  is  con- 
siderably shortened  by  the  attacks  of  insects,  and 
therefore  the  steel  tower  has  many  advantages.  It  is 
a  simple  matter  to  design  a  transmission  line  to  with- 
stand a  given  velocity  of  wind,  assuming  that  such 
wind  blows  at  right  angles  to  the  line,  and  that  this 
maximum  velocity  occurs  during  a  lime  of  minimum 
temperature.  In  southern  countries  the  temperature 
variation  is  known  almost  to  a  certainty,  and  the  trans- 
mission engineer  therefore  has  before  him  a  fairly  simple 
mechanical  problem.    In  northern  latitudes,  the  ques 


tion  of  excessive  varation  in  temperature  must  be  con- 
sidered, and  with  it  the  possibility  of  sleet  formation. 
This  latter,  of  course,  requires  the  most  careful  con- 
sideration, and  is  at  best  an  uncertain  quantity.  The 
temperature  variation  in  northern  countries  is  really 
more  marked  than  in  the  south,  and  hence  the  trans- 
mission line  located  under  the  conditions  of  the  former 
will  be  subjected  to  considerably  greater  strains.  The 
long  span,  therefore,  does  not  lend  itself  with  the  same 
facility  to  northern  installations,  and  while  in  many 
instances  it  is  possible  that  the  steel  tower  construction 
with  long  spans  would  compare  favorably  in  price  with 
cedar  poles  on  short  spans,  still  the  close  spacing  re* 
quired  practically  prohibits  the  tower  construction. 
Again,  cedar  usually  can  be  obtained  at  a  very  low 
price,  and  the  quality  of  the  pole  is  generally  good. 
With  the  cedar  pole,  of  course,  there  is  always  a  dout  t 
as  to  the  life,  and  the  cost  of  replacing  brokeri  poles 
and  the  damage  which  may  occur  to  a  line  due  to  such 
breakage,  is  a  matter  requiring  most  careful  thought. 
Cedar  poles  seem  to  give  out  just  at  the  ground  level, 
and  therefore  many  suggestions  have  been  made  to 
prevent  the  rotting  of  the  lower  portion.  Various 
chemicals  have  been  applied  under  pressure,  or 
in  a  vacuum,  with  a  certain  amount  of  success,  but  the 
treatment  prolongs  the  life  of  the  poles  only  a  few  years 
at  the  best.  In  France  there  has  recently  been  some 
interesting  experimenting  carried  out  with  a  view  to 
overcoming  this  weakness  of  the  wooden  pole,  and 
cement  has  played  a  prominent  part  in  the  work.  We 
understand  that  in  these  experiments  the  idea  of 
setting  the  pole  in  a  cement  pocket,  or  in  a  cement 
foundation,  has  been  discarded,  and  in  its  place  has 
been  adopted  the  scheme  of  putting  into  the  ground  a 
cement  butt,  and  mounting  the  pole  upon  and  above 
this  butt.  As  we  understand  the  matter,  the  concrete 
butts  are  made  in  ordinary  wooden  forms,  and  meta 
plates  are  placed  inside  the  form  prior  to  the  introduc- 
tion of  the  cement.  These  plates  project  above  the 
top  of  the  concrete  some  little  distance,  and  the  pole  is 
set  in  the  centre  of  such  plates,  and  is  bolted  through. 
A  space  of  about  two  inches  is  left  between  the  actual 
base  of  the  pole  and  the  cement  butt,  and  the  butt  is 
set  in  the  ground  with  its  top  some  eight  or  ten  inches 
above  the  grade  line.  In  this  idea  we  have  a  cement 
butt  in  the  ground,  the  life  of  which  is  practically  in- 
finite. The  pole  itself,  at  its  lowest  point,  is  a  foot 
above  the  ground,  and  is  attached  to  the  cement  in  a 
strong  and  substantial  manner.  Therefore,  in  place  of 
breaking  in  the  lower  portion,  all  parts  of  the  pole 
will  have  an  equal  life,  and  it  would  be  s.ife  to  say 
that  poles  set  up  in  this  manner  would  have  a  life  at 
least  double  that  of  poles  set  in  the  ground.  Aiiothcr 
strong  point  in  favor  of  this  construction  is  that  the 
replacing  of  a  broken  pole  is  a  very  quick  ami  sinipie 
process,  and  therefore  one  of  the  most  objectionable 
features  in  connection  with  wooden  pole  construction 
is  eliminated.  The  cost  of  the  concrete  for  such  a  base 
should  be  very  small,  inasmuch  as  in  the  construction 
now  used  the  base  has  but  a  slightly  larger  diameter 
than  the  butt  of  the  pole.  Apparently  in  France  these 
cement  pole  butts  have  been  made  at  one  central 
point,  and  after  they  have  hardened,  have  been  trans- 
ported to  their  point  of  use.  Probably  this  method 
would  be  modified  should  it  be  adopted  in  this  coun- 
try, but  in  any  event  we  do  not  think  the  cost  would 
be  prohibitive,  especially  when  the  longer  life  of  the 
pole  is  taken  into  consideration. 
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The  Ontario  Power  Company  of  Niagara  Falls 

By  V.  G.  Converse,  Electkical  Engineer   Ontario  Power  Company. 


Briefly  outlined,  this  company's  development  comprises 
the  taking  of  water  from  the  upper  Niagara  River,  leading 
it  through  pipes  and  penstocks  to  turbines  in  a  station 
below  the  falls  and  there  utilizing  its  energy  for  the 
generation  of  electricity  which  is  transmitted  to  a  second 
station  on  the  bluff  above  and  thence  distributed. 

Starting  from  the  headworks,  4he  water  is  diverted 
under  curtain  walls  into  two  forebays  in  series,  so  pro- 
portioned as  to  provide  the  proper  velocity  through 
screens  and  gates,  and  so  constructed  as  to  exclude  ice. 
From  the  inner  or  second  forebay  the  water  is  conveyed 
in  large  conduits  underneath  the  ground,  along  the  out- 


alike  in  appearance,  but  the  fourth,  or  last  generator  in- 
stalled, possesses  an  advantage  over  the  others  in  a  twenty 
per  cent,  increase  of  capacity.  The  completion  of  the  sta- 
tion and  the  equipment  of  it  will  be  but  an  e.xtension  of 
the  present  form  until,  according  to  existing  plans,  there 
is  an  installation  under  the  one  roof  sufficient  for  the  con- 
tinuous delivery  of  200,000  horse-power  of  electrical 
energy. 

From  the  generating  station  the  electric  current  is 
carried  by  underground  cables  to  the  distributing  station 
on  the  bluff,  260  feet  above  and  600  feet  back  from  the 
generating  station.  In  the  distributing  station  are  the 
switching  and  transforming  apparatus  and  the  metering 


i'  lG.  I. — View  or  Head  W'okk.s.  O.ni  akio  I'owi.k  ^'l'M^A^^. 


Fig.  2. — 0\i;ri'i.o\\  uv  Oviv.n  \  ok\  v.w.  ()m.\k\o  I'owi.i;  l."iiMr\N\. 


skirts  of  Queen  Victoria  Park  fi>r  a  distance  of  approxi- 
mately one  and  one-quarter  miles  to  a  point  adjacent  to 
the  Horseshoe  Falls. 

At  the  terminus  of  the  eiglHccn-foot  comluil  now 
completed,  nine-foot  steel  penstocks  equipped  with  gate 
valves  extend  first  vertically  and  then  horizontally,  each 
to  a  turbine  unit  in  the  generating  station.  This  build- 
ing is  near  ly  on  a  level  with  the  river  below  the  I'alls. 
and  is  as  close  to  the  cataract  as  conditions  allow.  It  is 
to  be  noted  that  the  full  head  of  the  water  between  the 
upper  and  lower  rivers  has  been  acquired  so  far  as  was 
feasible  from  an  economic  standpoint. 

Each  generating  unit  consists  of  a  horizontal  double 
turbine  direct-connected  to  a  generator.    The  units  are 


and  controlling  devices  for  the  operation  of  the  plant. 
I'roni  the  distributing  station  go  the  overheail  circuits 
of  various  voltages  for  the  transmission  of  the  power  to 
I  lie  c<nisumer.* 

The  hydraulic  portion  of  tlie  plant  and  a  part  of  the 
generating  equipment  having  been  in  service  for  nearly  a 
j^ear.  it  is  belittiiig  to  remark  that  in  general  the  plan 
of  the  headworks  to  exclude  ice,  the  operation  of  the 


*For  complete  .general  description  of  the  Ontario  Power 
Company,  see  paper  by  'Nfr.  P.  N.  Xunn.  Engineer,  pre- 
sented at  the  twenty-second  annual  convention  of  the 
American  Institute  of  Electrical  Engineers.  Ashexnlle. 
North  Carolina,  June  I9-23.  1905. 


I'lG.  5. — iNituioK  OF  Generating  Station,  Ontario  Power  Company. 
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first  main  conduit  with  its  spillway,  the  location  and 
action  of  gates,  valves  and  reliefs  for  the  water,  together 
with  the  results  obtained  from  turbines  and  generators, 
have  proven  most  satisfactory.  That  all  of  these  features 
have  been  put  into  use  without  a  single  difficulty,  and 
have  perfectly  performed  their  various  functions,  is  but 
the  logical  outcome  of  the  careful  study,  painstaking  at- 
tention to  detail,  and  thorough  execution  of  this  portion  of 
the  work. 


and  overflow  buildings  at  the  terminus  of  the  main 
conduit.  Their  erection,  which  of  necessity  has  been 
delayed  to  the  last,  is  in  progress  and  very  pleasing  build- 
ings will  shortly  hide  the  present  unsightly  constructions. 

It  is  the  essential  purpose  of  this  paper  to  describe  the 
electrical  features  of  the  Ontario  Power  Company's  plant, 
to  which  attention  will  now  be  directed.  Three  genera- 
tors of  io,ooo-H.P.  capacity  each,  and  a  fourth  of  12.000- 
H.P.   are   now  in  service.    These  machines  are  wound 


Fig.  6. — Distributing  Station,  Ont.ario  Power  Comp.vnv. 


The  coming  month  will  witness  the  putting  into  service 
of  the  transformers,  switches  and  other  high  voltage 
equipment  of  the  distributing  station,  and  the  delivery  of 
power  to  the  enormous  transmission  system  of  the  dis- 
tributing company  for  use  throughout  western  New  York, 
and  somewhat  later  will  come  the  electrification  of  the 
circuits  now  building  for  the  delivery  of  power  to  the 
Niagara  district  of  Canada. 

Much  has  been  said  of  the  disfigurement  of  the  park  by 
the  power  plant  construction,  and  this  with  considerable 


for  three-phase  current  at  12,000  volts,  and  25  cycles,  and 
have  revolving  fields,  the  speed  of  rotation  being  187.5 
R.P.M.  The  total  weight  of  a  generator  is  231  tons.  As- 
sembl}',  including  the  building  up  of  the  laminated  iron 
of  the  rotor,  and  the  winding  and  insulating  of  the 
armature,  has  been  <\'<nc  nuirilx  iip''n  ilu-  crimnd. 


J-IG. 


Fig.  7. — View  in  Low  Tension  Bus  Room,  Bus  Side. 


"l  1  \\       IN        1.1  \\ 

Between 


justice,  but  to  one  who  now  sees  the  construction  nearing 
completion,  and  notes  the  new  channels  and  islands  at 
the  DulTerin  Inlet,  the  provisions  for  the  observatioii  of 
the  rapids  and  falls,  the  harmonious  character  of  the 
buildings,  and  the  general  air  of  fitness  and  refinement, 
it  cannot  but  appear  that  the  retention  of  the  beauty  of 
Niagara  has  been  in  mind  as  well  as  its  exploitation  for 
power.    At  present  the  only  exceptions  are  the  entrance 


Two  exciters  have  been  provided,  each  of  500- H  P  ca 
liacity  at  250  volts,  and  driven  by  its  own  turbine.  .\ 
single  exciter  is  of  suflicient  capacity  ft^r  the  fields  of  six 

generators. 

The  leads  from  the  generators  arc  single  con- 
ductors, insulated  with  treated  cambric.  These  leads, 
each  in  a  separate  compartment,  arc  nioiintcd  on 
porcelain    insulators,    ample    clc.Ti.inccs   10   ground  be- 
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mg  allowed  on  all  sides.  The  compartments  are  built 
up  of  thin  shelves  of  reinforced  concrete,  secured  to  the 
.-oncrete  sub-structure  of  the  building,  and  are  closed  by 
doors  of  asbestos  whicli  may  be  readily  removed  for  in- 


FiG.  9. — Low  Tension  Switch  Room. 


spection.  At  no  place  are  the  leads  of  more  than  three 
generators  brought  into  proximity,  and  the  leads  of  each 
set  of  three  generators  where  they  approach  their  re- 
spective oil  switches  on  the  gallery  in  the  generating  sta- 
tion are  so  protected  and  isolated  from  each  other  that 
grounds  or  short  circuits  would  seem  to  be  impossible. 

Field  circuits,  exciter  leads  and  control  wires  are 
carried  in  iron  conduit  and  are  either  in  separate  pas- 
sages or  at  respectful  distances  from  power  wires. 

The  electrical  equipment  of  the  generating  station, 
aside  from  the  machines,  consists  of  a  switchboard,  hav- 
ing a  panel  for  each  generator  upon  which  are  mounted 
an  electrically  controlled  field  circuit  breaker,  an  am- 
meter, and  a  control  switch  for  tripping  the  first  gener- 
ator oil  switch;  also  a  panel  for  each  exciter,  containing 
the  customary  switches,  and  a  voltmeter  and  ammeter. 
Secondary  to  this  board  is  another  panel  board  for  the  dis- 
tribution of  alternating  and  direct  current  for  the  light  and 


I'lG.  10. — View  in  Transformer  Room. 


power  service  in  the  station,  and  also  fur  tlir  distant  con- 
trol of  the  valves  in  each  turbine  penstock.  Hack  of  the 
exciter  switchboard  arc  small  panels,  one  for  each  pair 
of  generators,  on  which  are  mounted  the  terniinrils  of  the 
control  wires  and  the  relays  for  t'le  automatic  operation 
of  the  oil  switches. 


There  are  also  the  generator  oil  switches,  field 
rheostats,  and  small  motors  on  the  turbine  governors  all 
of  which  are  controlled  from  the  distributing  station. 

The  detail  electrical  equipment  of  the  station  is  simple, 
and  being  wholly  on  the  operating  gallery  is  within  easy 
access  of  the  operator.  Ordinarily  the  operator  is  re- 
quired to  merely  attend  to  the  supply  of  excitinp:  current. 


I'iG.  u. — A  Tk.ansformer  Comp-^rtment. 


but  in  case  of  a  destructive  short  circuit  on  a  generator 
or  other  serious  trouble,  the  control  of  the  first  generator 
nil  switch  and  of  the  field  switch  is  at  his  command. 

The  outgoing  generator  leads  from  the  ciil  switches  go 
to  cable  heads  supported  and  isolated  in  a  substantial 
manner,  directly  under  the  floor  supporting  the  switches. 
Here  change  is  made  to  three-conductor  cables,  two  be- 
ing required  for  each  generator.  They  are  paper  insulated 
and  lead  covered,  having  outside  of  the  lead  a  spiralled 
steel  ribbon  armor  imbedded  in  and  covered  with  jute. 

Thus  far  the  electrical  construction  is  of  conventional 
form,  but  arranged  and  installed  with  due  regard  for  ease 
of  inspection,  the  isolation  of  power  circuits,  and  the 
logical  grouping  of  apparatus. 

The  necessity  for  the  location  underground  of  the  three- 
conductor  generator  cables  and  the  various  low  voltage 
control  circuits  leading  to  the  distributing  station,  pre- 
sented new  problems  which  were  met  in  the  following 
manner.  A  tunnel  approximately  nine  feet  scjuare  with 
arched  roof  was  cut  through  the  rock.  This  tunnel  starts 
on  a  level  with  the  main  floor  of  the  generating  station, 
extends  through  the  rear  wall  and  rises  at  an  angle  of 
thirty  degrees  until  it  has  passed  under  the  main  water 
conduits.  For  this  portion  of  the  distance  it  accommo- 
dates the  two  tiiirty-inch  penstocks  for  the  exciter  tur- 


FiG.  12. — IliGM  Tension   I'liissics  .wn   Link  Oi  ri.Ers. 


bines.  .\fler  passing  under  Ihe  main  condnils  il  rises  at 
an  angle  of  sixty  degrees  and  opens  inlo  a  niaiiiioK-  li.iif- 
way  up  the  I)luff  to  (he  distribiiling  sta(i<in.  The  dil'li- 
cul'  ;s  were  to  support  (he  three-conductor  power  cables 
imd  yet  to  isolate  tliein  and  to  pro\ide  for  their  easy 
drawing  both  in  and  out  of  the  ducts. 
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After  the  tunnel  was  cut  through  it  was  lined  with 
brick,  an  offset  being  left  in  each  side  wall  of  sufficient 
height  to  accommodate  ten  vertical  courses  of  tile  ducts, 
secured  in  place  by  steel  ties  and  a  facing  of  concrete. 
At  frequent  intervals  in  each  duct  course  a  tile  was 
omitted.  In  the  openings  so  formed  iron  clamps  with 
wooden  bushings  for  gripping  the  cables  were  secured 
by  bolts  to  the  rock  wall.  The  requirement  for  such 
support    will    be    seen    when    it    is    understood    that  a 


Fig.  13. — High   Tension  Oii-   Cikil  it    t'.i;i- \ki:k 

COMP,\RTMENT. 

generator  cable  weighs  thirteen  pounds  per  foot,  and  for 
the  length  of  the  tunnel  exerts  a  downward  force  of  over 
a  ton. 

The  control  cables  for  the  operation  of  the  governors, 
field  switches,  rheostats,  oil  switches,  exciters  and  pen- 
stock valves  are  carried  in  iron  conduits  secured  by  hang- 
ers to  the  roof  of  the  tunnel.  These  conduits  are  inter- 
rupted at  intervals  to  allow  the  admission  of  a  wood  bush- 
ing which  clamps  the  cable  and  bears  against  the  end  of 
the  conduit  to  assist  in  supporting  the  cable.  The  exciter 
penstocks  are  located  on  the  floor  of  the  tunnel  and  sup- 
port a  stairway  which  affords  easy  access. 

The  tunnel  construction  practically  equals  in  its 
efficacy  the  standard  underground  tile  system.  The 
present  tunnel  will  accommodate  the  necessary  cables  for 
six  units  and  extra  cables  for  two  units  to  be  used  in 
case  of  emergency.  Two  other  cable  tuniuls  will  lie 
required  for  the  complete  plant. 


Img.  14. — Tekmin.xl,  Relay,  and  Recording  Instrument 
Boards,  Switchboard  Section. 

After  leaving  the  manhole  at  tlie  terminus  of  the  ca])le 
tunnel,  the  cables  are  carried  in  three  groups  of  tile 
ducts  buried  in  the  ground,  the  twn  outside  ones  being 
for  power  cables,  and  the  inner  one  for  cnnlrivl  cal)lcs. 
The  construction  is  of  the  standard  form,  though  some- 
what involved  by  several  curves  due  to  the  contour  of 


the  ground,  and  the  different  relations  of  cables  in  the 
manhole  and  duct  systems. 

From  the  duct  courses  the  cables  are  taken  into  a  dis- 
tributing manhole  at  the  front  of  the  distributing  station. 
Both  this  manhole  and  the  one  at  the  terminus  of  the 
cable  tunnel  have  separate  chambers  for  the  control  and 
power  circuits.  Manholes  allow  of  a  straight  passage  of 
the  cable  through  them,  and  reinforced  concrete  shelves 
of  construction  similar  to  that  described  in  the  generat- 
ing station  furnish  both  support  and  isolation  for  the 
cables  and  splices. 

From  the  distributing  manhole  any  generator  cable  may 
be  drawn  through  a  manhole  and  duct  system  along  the 


Fig.  15. — Control  Room. 

front  wall  of  the  distributing  station,  and  connected  to 
any  unit  in  the  station. 

The  distributing  station  arrangement  cannot  but  he 
regarded  as  both  novel  and  unique,  and  a  few  of  the 
considerations  which  have  led  to  its  design,  may  be  of 
interest.  In  the  first  place  it  was  impossible  to  compre- 
hend all  of  the  conditions  which  might  arise  in  the  dis- 
tribution and  utilization  of  2CO.000  horse-power.  Unlike 
the  generating  station  with  its  similar  units,  the  distribut- 
ing station  would  undoubtedly  be  required  to  provide 
for  the  delivery  of  power  both  at  generator  voltage  for 
use  in  the  immediate  vicinity,  and  also  at  voltages  higher 
than  that  of  the  generator  for  long  distance  transmissions. 
The  delivery  of  power  .  at  generator  voltage,  however, 
would  require  but  a  comparatively  small  amount  of  space 
for  the  necessary  busses,  switches  and  lightning  arresters, 
while  the  delivery  of  power  at  higher  voltages  would  re- 
quire, besides  switches  and  busses  for  the  generator  volt- 
age, a  considerable  amount  of  space  for  transformers  and 


Img.  16. — Vii  w    \io\G  Tower  Lines. 

high  voltage  ciinipinent.      In  fact,  the  required  ground 
space  for  a  high  voltage  unit  is  over  ten  times  that  for 
unit  of  the  same  rapacity  at  generator  voltage. 

It  was  thus  evidently  impracticable  to  commrncr  thr 
construction  of  this  building  at  one  end.  as  was  possiMe 
with  the  generating  station,  since  the  combination  of  low 
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and  high  voltage  unit  spaces  as  they  might  be  required 
would  probably  lead  to  either  a  very  irregular  building,  or 
else  one  with  considerable  waste  space.  The  assump- 
tion was  therefore  made  that  the  output  of  six  generators 
was  the  maximum  amount  that  would  be  required  for  de- 
livery at  generator  voltage.  This  capacity  required 
such  a  length  of  bus  for  switch  connections  a.s  might 
very  properly  be  devoted  in  the  length  of  the  building  to 
the  switchboard  and  control  equipment.  Likewise  the 
width  of  building  required  for  the  switchboard  equipment 
in  addition  to  that  required    for  the  low  voltage  units 


Fig.  17. — A  Single  Insulator  Tie. 


corresponded  very  closely  to  the  width  required  for  high 
voltage  units.  Consequently  the  switchboard  section  is 
located  in  the  centre  of  the  building  with  switches  and 
busses  of  low  voltage  units  in  front  of  it,  and  their 
lightning  arrester  and  selective  switch  equipment  in  the 
rear,  the  outgomg  low  voltage  feeders  passing  under- 
ground beneath  the  switchboard  section.  The  low  voltage 
switches  and  busses  of  the  high  voltage  units  occupy  the 
same  position  relative  to  their  respective  transformer  sec- 
tions as  do  those  of  the  low  voltage  units  to  the 
switchboard  section.  This  arrangement  allows  a  con- 
tinuous low  voltage  bus  and  switch  room,  also  a  continu- 
ous high  voltage  bus  and  switch  room,  and  subdivides 
only  the  high  voltage  transformer  equipment,  which 
division  possesses  some  considerable  advantage. 

The  distributing  station  is  then  the  locus  of  the  controj_and 
distribution  of  all  power  from  the  generating  station. 
With  its  present  dimensions  it  will  accommodate  besides 
the  switchboard  and  control  apparatus  for  the  complete 
development,  the  equipment  for  handling  the  output  of 
fourteen  generators,  provided  that  six  deliver  power 
directly  to  the  transmission  lines.  The  extensions  to  the 
building  will  be  on  each  end  and  entirely  for  high  voltage 
units. 

That  arrangement  of  the  power  circuits  which  would 
be  best  adapted  to  the  character  and  future  requirements 
of  the  plants  was  open  to  equally  as  much  doubt  as  was 
the  design  of  the  building  itself.  The  arrangement  which 
has  been  adopted  is  shown  in  the  accompanying  diagram 
of  power  circuits.  Tt  is  believed  that  it  possesses  a 
flexibility  sufficient  to  meet  any  requirements  that  may 
arise. 

Tt  will  be  noted  that  there  are  two  busses  for  low  volt- 
age and  one  for  high  voltage.  All  have  links  or  lie 
switches  to  break  their  continuity  on  each  side  of  tluir 
junction  with  a  unit.  Generators  may  be  parallelled  <in 
either  of  the  low  voltage  busses,  and  when  so  operated 
may  supply  the  high  voltage  bus  thrfnigh  the  transform- 
ers. When  operation  in  this  manner  has  been  effected 
the  generators  may  be  disconnected  from  the  low  voltage 
husses.  The  cross-connection  of  generators  to  either  low 
voltage  feeders  or  transformer  units,  is  also  possibU-  with 
the  arrangement  adopted.  By  opening  either  the  1  it- 
switches  in  the  bus  bars  or  the  selector  switches  connect- 
ing to  them,  the  station  may  be  operated  as  a  number  of 
individual  power  plants. 

The  system  is  necessarily  a  unit  one  in  llic  .irrange- 
ment  of  its  wiring,  switches,  trans^formcrs,  and  other  ap- 
paratus from  the  generators  through  to  the  outgoing  feed- 
ers, and  is  such  as  is  best  adapted  to  a  trunk  station  of 
this  character  where  there  are  only  a  comparatively  few 
main  feeders. 


All  switches  feeding  busses,  both  high  and  low  voltage 
are  equipped  with  overload  and  reverse  current  relays. 
Switches  taking  current  from  busses  have  overload  and 
time  limit  relays.  As  previously  stated  the  switch  in  the 
generating  fetation  can  be  opened  by  control  at  that  point, 
but  it  can  be  closed  only  by  the  operator  at  the  distribut- 
ing station.  When  working  automatically  it  opens  in  con- 
junction with  the  first  switch  in  the  distributing  station. 

With  the  ability  to  control  switches  from  a  distance  and 
with  the  busses,  switches,  transformers  and  other  ap- 
paratus located  in  the  order  of  their  sequence  in  the 
circuit  connections,  the  distributing  station  houses  a  col- 
lection of  symmetrical  units  with  the  various  apparatus 
and  constructions  for  each  placed  in  regular  order,  and 
either  isolated  by  barrier  walls  or  separated  from  each 
other  by  being  in  different  rooms,  according  to  the  relative 
risks.  The  result  is  a  harmony  that  cannot  but  be  of  ad- 
vantage in  the  operation  of  the  station,  and  a  segregation 
that  is  of  value  in  preventing  interruptions  of  the  service, 
both  of  which  have  been  attained  with  an  expenditure  that 
is  fairly  proportionate  to  the  results,  and  a  simplicity  that 
is  apparent  when  seen,  though  difficult  to  describe. 

The  generator  circuits  entering  the  low  voltage  bus 
room  and  the  feeder  circuits  leaving  it  are  single  con- 
ductor cables,  the  change  having  been  made  from  three- 
conductor  cables,  in  a  manhole  for  each  unit  without  the 
station  wall.  The  conductors,  insulated  with  treated 
cambric,  are  mounted  on  insulators  and  with  their  series 
transformers  for  the  actuation  of  instruments  and  relays 
are  isolated  by  vertical  concrete  barriers. 

The  strap  copper  busses  are  mounted  in  a  horizontal 
position  on  the  outer  sides  of  two  concrete  division  walls 
extending  from  the  floor  to  the  ceiling  of  the  room.  They 
are  supported  in  and  isolated  by  a  structure  quite  similar 
to  that  described  for  the  generator  leads  in  the  generating 
station.  All  connections  to  and  from  the  busses  pass 
through  porcelain  bushings  into  the  space  between  the 
two  main  division  walls,  and  thence  extend  vertically  to 
the  switches  in  the  room  above.  They  also  are  separated 
by  concrete  barriers,  there  being  no  two  cables  in  any  one 
compartment.  Potential  transformers  for  use  with  in- 
struments are  placed  within  the  same  central  space,  and 
are  isolated  with  barriers  of  alberene  stone,  the  front  of 
their  compartments  being  closed  by  asbestos  doors. 

The  use  of  concrete  for  the  almost  entire  construction 
of  a  bus  structure  is  somewhat  of  an  innovation,  and  the 
success  obtained  with  it  assures  the  continuation  of  its 
use.  It  is  not  only  strong,  easily  erected  and  economical 
of  space,  but  furnishes  one  of  the  best  fire  resisting 
mediums,  and  is  comparatively  inexpensive. 


Fig.  i8. — Insulator  with  Clami*. 


In  tin-  low  voltage  switch  room  the  oil  switches  are 
arrangcil  in  Iwo  parallel  rows  and  sep;ir;it nl  into  their 
unit  group-;.  They  arc  of  flu-  plungi'r  type,  ,u'tna(ecl  by 
direct  cniienl  magnets.  Knife  switches  in  both  incoming 
and  outgoing  leads,  permit  of  their  c(unplete  .-lud  Ms>~ured 
disconnection  from  all  circuits  for  necessary  niaiiipul.ition 
or  adjustment. 

The  single  conductor  leads  from  (lie  bii^  roniii  (o  tiic 
low  voltage  feeders,  and  transformer  units  have  the 
standard  cambric  insulation,  but  are  lead  covered  and  arc 
carried  underground  in  ducts. 
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In  the  transformer  rooms,  only  one  of  which  is  at 
present  completed,  are  located  both  the  transformers, 
and  the  oil  insulated  choke  coils,  for  their  protection. 
The  three  transformers  of  a  unit  are  of  the  oil  insulated, 
water  cooled  type,  connected  in  delta  on  the  low  voltage 
and  in  star  with  centre  grounded  on  the  high  voltage 
side.  The  secondary  potential  of  each  transformer  is 
36,000  volts,  and  as  connected  the  resultant  line  voltage 
is  approximately  62,000.  Each  transformer  has  a  normal 
capacity  of  3,000  K.  V.  A.,  and  weighs,  complete  with  oil 
and  case,  approximately  50  tons. 

Each  transformer  case  is  cylindrical  in  form,  and  the 
three  constituting  a  unit,  are  arranged  in  a  triangular 
group  in  a  pit  six  feet  below  the  level  of  the  main  floor. 


A  travelling  crane  spans  the  room,  and  \\ill  handle  any 
choke  coil  or  transformer  without  interference  with  the 
operation  of  other  units. 

The  necessary  oil  and  water  piping  with  its  numerous 
valves,  is  carried  in  a  space  provided  between  the  founda- 
tions underneath  the  floor  of  the  pits. 

The  high  voltage  wiring  from  the  transformers  is  in- 
sulated with  treated  cambric  and  further  protected  by  a 
braided  fire-proof  covering  of  asbestos.  It  is  supported 
on  large  porcelain  insulators  in  the  upper  part  of  the 
transformer  pits,  the  proper  connections  to  the  trans- 
formers being  made  through  terminals  issuing  from  the 
tops  of  their  cases.  The  three  outgoing  leads,  after  con 
necting  with  the  choke  coils,  pass  into  the  high  voltage 
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Fig.  19. —  Dr.\c.K.\M  of  Pow  i£r  Circuits. 


Strong  barrier  wails  rising  to  an  elexatioii  several  feet 
above  the  tops  of  the  tr-Misformer  cases  isolate  each  group 
of  transformers  and  choke  coils  from  adjacent  similar 
groups.  A  lower  wall  separates  vach  transformer  group 
from  its  corresponding  bank  of  choke  coils.  The  track 
space  extending  through  the  building  along  the  open  side 
of  the  transformer  pits  provides  room  for  assembly  or 
repairs. 

Besides  the  protection  given  to  tlio  groups  of  trans- 
formers by  the  barrier  walls,  each  transformer  case  is  so 
strongly  constructed  that  in  case  of  short  circuits  or 
combustion  within  it  the  expanding  oil  and  gases  will 
find  relief  tr^the  sewer  through  an  eight  inch  outlet  pipe, 
without  givmg  rise  to  pressure  exceeding  the  strength 
of  the  case.  While  there  is  but  little  chance  of  continued 
combustion  within  a  closed  case  of  this  type,  cold  oil  may 
be  admitted  from  the  supply  pipe  at  the  bottom  to  flood 
the  transformer  if  required. 


room  through  insulating  bushings  set  in  the  centres  of 
circular  wall  panels.  These  panels  are  composed  of  two 
half  -inch  sheets  of  a  hre-resisting,  insulating;  composi- 
tit)n. 

In  the  high  voltage  room  the  switches  and  series  trans- 
formers are  on  the  floor  and  the  bus-bars  overhead.  The 
l  itter  are  composed  of  copper  pipe  wrapped  with  treated 
cambric  and  asbestos  braid,  and  are  supported  mainly  by 
their  tie  switches  which  are  mounted  on  tlie  tops  of  high 
masonry  walls  which  separate  the  units. 

The  wiring  is  done  in  the  same  manner  as  in  the  trans- 
former room,  there  being  a  clearance  of  several  feet  be- 
tween wires,  but  no  other  protection  than  distance  and 
the  insulation  on  the  wife. 

The  construction  and  action  of  the  high  voltage  switch 

like  that  of  the  low  voltage  otic,  but  it  is  considerably 
l  ugcr  because  of  the  longer  break  and  greater  insnlatinc 
distances  required  for  the  higher  voltage.    The  oil  is  in 
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large  steel  tanks,  approximately  five  hundred  gallons  be- 
.ng  required  for  a  switch.  Oil  piping  for  the  switches 
and  control  wiring  for  their  actuation  are  carried  under- 
neath the  floor. 

In  every  alternate  compartment  are  the  switches  and 
series  transformers  of  feeder  circuits,  there  being  at 
present  but  half  as  many  feeders  as  transformer  units. 
Each  wire  of  an  outgoing  feeder  passes  out  of  the  build- 
ing through  an  insulating  bushing  supported  in  the  centre 
of  a  double  glass  panel  set  in  an  opening  in  the  wall. 

That  portion  of  the  high  voltage  bay  which  corresponds 
in  length  to  the  switchboard  section  is  shut  off  from  the 
high  voltage  busses,  and  serves  as  an  outlet  for  the  low 
voltage  feeders  and  their  accessory  devices.  In  this  room 
is  also  a  secondary  low  voltage  bus  for  the  switching  of 
power  to  the  transformers  supplying  the  light  and  power 
service  to  the  plant. 

The  outlets  in  the  exterior  wall  of  the  building  for 
both  high  and  low  voltage  feeders  have  their  insulation 
protected  from  the  weather  by  an  overhanging  hood. 

Horn  gap  lightning  arresters  of  generous  proportions 
and  with  graded  gaps  and  resistances  are  located  in  the 
rear  of  the  station  for  the  protection  of  high  voltage 
feeders. 

Low  voltage  circuits  are  at  present  carried  on  wood 
poles,  the  details  of  the  construction  embracing  no 
particularly  new  features. 

The  high  voltage  circuits  are  in  duplicate,  and  are 
carried  on  steel  towers  placed  usually  along  a  private 
right-of-way.  The  towers  have  a  triangular  base,  tubular 
legs,  and  carry  but  the  three  wires  of  a  circuit.  A  clear- 
ance of  30  feet  is  everywhere  preserved  between  circuits. 
The  construction  is  made  especially  strong  with  concrete 
anchorages,  and  the  liberal  use  of  guys  at  angles  and  cross- 
ings. The  insulators  are  massive,  and  are  mounted  on  steel 
pins.  The  transmission  cables  are  of  aluminum  one  and 
one-eighth  inches  in  diameter,  secured  by  ties  or  clamps 
as  conditions  require,  and  protected  at  the  insulators 
against  arcs  by  a  serving  of  aluminum  wire. 

Having  now  traced  the  power  courses  from  the 
generators  through  to  the  transmission  lines,  attention 
naturally  turns  tn  the  control  and  measurement  of  the 
power. 

The  control  room  is  located  on  the  top  lloor  of  the 
switchboard  section,  at  the  most  advantageous  position 
for  the  observation  oi  the  apparatus  in  tiic  distributing 
station.  Control  pedestals,  corresponding  in  ninnlKr  to 
generator  units,  containing  operating  switches  and  pilot 
lamps,  with  indicating  instrument  stands  directly  back 
of  them,  are  arranged  in  an  approximate  semi-circle 
around  the  room.  The  line  is  Innken  only  at  the  centre 
to  permit  of  the  feeder  control  panels,  located  at  the 
back  of  the  room,  being  visible  to  the  operator.  The 
semi-circulr.r  arrangement  allows  ample  clearance  be- 
tween units  for  their  distinguishment,  and  also  enables  the 
operator  to  see  every  instrument  fnini  any  position  with- 
in the  control  area. 

Each  instrument  stand  has  mounted  upon  it  a  volt- 
meter, ammeter,  wattmeter,  power-factor  indicator, 
frequency  indicator  and  synchroscope;  also  three  am- 
meters connected  in  the  leads  to  the  transformers. 

A  control  pedestal  contains,  besides  the  small  switches 
for  the  control  of  oil  circuit  breakers,  push  buttons  for 
opening  and  closing  the  generatr)r  field  switch,  a  con- 
troller for  the  rheostat  face-plate  and  .1  controller  fur 
varying  the  speed  of  the  turbine  ihrougli  the  medium  of 
the  governor.  A  diagram  <p|  cin  nits  on  the  face  of  each 
pedestal,  in  which  are  i)laced  pilut  lamps  from  oil  switches, 
enables  the  operator  to  comprehend  at  a  glance  his  circuit 
connections. 

Each  feeder  control  panel  carries  tlie  switches  and 
pilot  lamps  necessary  for  the  control  of  tiie  oil  circtnt 
breakers  in  the  duplicate  feeders  and  three  ammeters  for 
each  feeder  circuit. 

Opposite  the  semi-circle  of  generator  and  feeder  con- 
trols are  two  service  boards,  one  on  each  side  of  the 
entrance  to  the  room.  One  of  tlie  boards  contains  the 
switches  and  instruments  required  for  the  distribution  of 
alternating  current  at  220  volts  for  light  and  power  pur- 
poses in  the  building;  also  the  control  for  the  oil  circuit 
breakers  located  in  the  low  voltage  service  bus.  The 
other  board  contains  the  switches  and  instruments  requi- 
site for  the  distriijution  of  250  volt  direct  current  (derived 
at  present  from  one  of  the  exciters)  for  lighting  and  con- 
trol purposes.  There  is  also  a  panel  on  this  board  for  the 
control  of  a  storage  battery  which  serves  as  a  relay  for 
the  250  volt  exciter  control  current. 

On  the  three  floors  beneath  the  control  rcmin.  airanged 
in  the  same  semi-circidar  nianiu  i-,  ilicic  ,irc  in  c.rder  the 
recording  instrument  board-.,  Icrniinal  and  relay  panels 
and  assembly  racks  for  control  and  instrument  wires. 
The  room  containing  the  latter  is  in  the  basement,  and, 
besides  accommodating  the  wires,  contains  a  cell   ior  a 


sixty  ampere-hour  storage  battery,  and  also  serves  as  a 
distributing  point  for  all  oil,  water  and  steam  piping. 

The  control  and  instrument  wires,  grouped  into  cables 
according  to  the  character  of  service,  come  into  the  as- 
sembly room  on  separate  shelves  for  each  unit  from 
channels  which  are  entirely  isolated  from  the  power 
apparatus.  Here  they  rise  to  the  terminal  boards  where 
there  is  a  terminal  and  fuse  for  every  wire.  These 
terminal  boards  and  the  similar  ones  in  the  generating 
station  furnish  definite  points  for  the  detection  of  trouble 
in  any  control  or  instrument  circuit.  From  the  terminals 
the  wires  go  to  the  switch  relays  or  recording  instruments, 
or  to  controls  and  instruments  in  the  control  .room. 

The  graphic  recording  instruments  are  of  a  new  type 
and  comprise  voltmeters,  ammeters,  wattmeters,  and 
frequency  and  power-factor  indicators.  They  are  so  con- 
nected in  the  low  voltage  circuits  that  there  is  a  continu- 
ous record  of  each  generator  as  well  as  of  the  demands  of 
any  set  of  feeders. 

In  the  control  room  the  chief  operator's  position  is  in 
the  centre  where,  at  his  desk,  he  may  observe,  through 
his  instruments,  every  electrical  occurrence  and  direct 
his  assistants  as  required.  He  has  his  own  private  tele- 
phone system  running  to  all  the  rooms  in  the  building, 
and  also  has  direct  connection  with  the  telephones  along 
the  transmission  lines.  He  may  communicate  with  the 
generating  station  either  by  telephone  or  telautograph, 
the  latter  being  almost  exclusively  used  because  of  its 
unmistakeable  records. 

While  unusual  for  the  control  operator  to  be  away  from 
the  sound  and  sight  of  his  moving  machinery,  it  is  be- 
lieved that  the  design  which  necessitated  it  has  been 
carried  out  in  such  a  manner  that  the  separation  may 
prove  of  distinct  advantage. 

Of  the  principal  electrical  equipment  of  the  plant,  the 
wires  and  cables  have  been  furnished  by  the  Standard 
Underground  Cable  Company,  Pirelli  and  Company,  of 
Italy,  and  the  Northern  Aluminum  Company,  and  the 
apparatus  by  the  Wcstinghouse  Electric  and  Manu- 
facturing Company. 

The  electrical  design  of  the  plant  has  been  in  the  charge 
of  the  writer  under  the  direction  of  the  Engineers, 
Messrs.  L.  L.  and  P.  N.  Nunn,  and  with  the  aid  of  an  able 
corps  of  assistants,  amongst  which  stand  out  most  promin- 
ently the  names  of  Mr.  Paul  Cheever  and  Mr.  J.  A 
}ivu  ndige. 
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Joseph  Urotlie,  electrician  for  the  C.  P.  U.  al  l'\>rt  Wihiain, 
Ont. ,  was  killed  recently  by  coming  in  contact  with  a  live  wire. 

The  Manitoba  Gypsum  Company  are  building  a  new  factory 
i  1  Winnipeg,  whicii  will  be  operated  by  electi-ic  power  from  the 
Lac  iln  Bonnet  plant  ofllu-  Winnipeg  General  Power  Company. 
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Line  Construction  for  Overhead  Light  and  Power  Service' 

By  Paul  Spencer. 


An  electric  light  and  power  system  can  broadly  be 
divided  into  three  parts,  the  generation,  the  distribu- 
tion, and  the  utilization  of  the  current.  The  progress 
made  in  two  ot  these  departments,  namely,  the  gener- 
ating and  the  utilization  of  the  current,  has  been  con- 
stant and  rapid.  The  greatest  possible  care  and 
thought  have  been  given  to  designing  and  building  the 
power  station  and  to  its  equipment  with  machinery 
that  will  insure  uninterrupted  service. 

The  improvement  in  the  reliability  of  arc  and  incan- 
descent lamps,  of  motors,  and  of  all  other  appliances 
for  transforming  the  current  into  useful  work,  has  also 
been  a  matter  for  careful  engineering  study.  But  the 
central  link  in  the  chain,  the  distribution  of  the  current 
from  the  power  station  to  the  consumer,  has  received 
much  less  attention. 

Granted  conditions  where  underground  construction 
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is  economically  feasible,  the  distribution  problem  stands 
a  chance  of  intelligent  consideration  and  of  being  satis- 
tactorily  solved  along  engineering  lines,  with  proper 
consideration  given  to  reliability  of  service,  freedom 
from  accidents,  safety  to  the  public  and  employees,  and 
the  future  growth  and  development  of  the  situation. 

But  the  possibility  of  underground  distribution  is 
limited  to  more  or  less  thickly  settled  territories. 
Considering  electric  light  companies  as  a  whole,  the 
largest  extent  of  the  territory  covered  must  be  reached 
by  overhead  lines.  And  when  it  comes  to  overhead 
distribution,  the  engineer  seems  to  have  thought  the 
matter  too  trifling  for  his  efforts,  and  to  have  left  the 
problem  to  solve  itself  or  to  be  worked  out  by  the  rule- 
of-thumb  methods  of  the  line  gang. 

The  result  is  shown  in  the  generally  poor  construc- 
tion of  overhead  lines  throughout  the  country  and  by 
the  general  belief  that  overhead  service  is  nuicii  more 
unreliable  than  underground  service, and  is  responsible, 

♦Paper  read  before  the  National  Electric  Light  Association. 


in  a  great  measure,  for  the  agitation  in  favor  of 
placing  wires  underground,  even  in  localities  where  the 
cost  of  the  necessary  underground  construction  is  out 
of  all  proportion  to  the  revenue  to  be  obtained  in  the 
territory.  The  writer  does  not  believe  that  the  objec- 
tions to  overhead  lines  can  be  altogether  eliminated.  A 
pole  line  can  never  be  said  to  be,  in  itself,  an  artistic 
creation,  a  thing  of  beauty,  or  an  ornament  to  the 
landscape;  but  with  more  care  given  to  the  construc- 
tion, such  lines  can  be  made  safe  and  reliable  and  their 


Fig.  2. — Crib  Bracisi;. 

unsightliness  reduced  to  a  minimum,  so  as  to  be  un- 
objectionable as  compared  with  the  benefits  of  the 
electric  serviee,  which  only  their  use  will  permit. 

TheTproblem  of  constructing  a  satisfactory  overhead 
line  is  not  an  easy  one.  There  are  many  conditions 
that  are  not  altogether  in  the  control  of  the  line  super- 
intendent. Suitable  pole  locations  are  frequently 
difficult  to  obtain.  The  highway  along  which  the  line 
must  run  is  generally,  to  some  extent  at  least, 
obstructed  by  trees  which  can  only  be  trimmed  spar- 
ingly, and  may  also  be  occupied  by  the  lines  of  other 
companies,  whose  construction  must  be  taken  into 
consideration  to  avoid  an  unsightly  and  dangerous 
tangle  of  poles  and  wires. 

The  back  alleys  of  some  of  the  smaller  cities,  where 
alley  construction  is  in  vogue,  illustrate  the  hopeless 
mess  which  results  when  two  or  more  electric  light 
and  telephone  companies  build  their  lines  without  re- 
ference to  the  lines  of  the  other  fellow.  To  avoid  such 
conditions  and  to  construct  well-built  lines  should  be 
the  endeavor  of  every  electric  light  manager  whose 
service,  in  whole  or  in  large  part,  is  supplied  by  over- 
head construction. 

The  points  to  be  considered  in  line  construction  in 
the  order  of  their  importance  are  the  following  : — 

First  and  foremost,  to  which  all  others  must  be 
entirely  secondary — the  safety  of  the  public  and  the 
company's  employees. 

Second — the  reliability  of  the  company's  service. 

Third     sightliness  of  the  construction. 

The  question  of  cost  has  been  omitted  altogether, 
as  the  cost  of  a  well-built  line  over  that  ot  a  poorly- 
built  line  should  be  of  no  moment  as  compared  with 
the  much  greater  safety  and  reliability  of  the  former 
construction. 

These  first  two  requirements,  safety  and  reliability, 
can  be  considered  together,  the  first  embracing  the 
second,  for  safe  construction  implies  reliability  of  ser- 
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vice.    To  meet  these  requirements  we  sliould  use 
first  of  all,   structurally  sound    material,   of  ample 
strength  to  withstand,  under  all  conditions  of  service, 
the  st.-ains  to  which  the  line  maybe  subjected. 

The  poles  should  not  have  less  than  7  inch  tops, 
should  be  set  not  less  than  5  feet  in  the  ground  and  be 
held  firmly,  by  substantial  guying  against  side  or  end 
pulls.  The  cross-arms  should  be  of  sound,  honest 
wood,  and  not  the  sap-wood  variety,  which  are  cov- 
ered with  so-called  red  paint  to  hide  their  defects,  and 
which  are  made  up  of  the  leavings  of  the  mills  after 
the  good  wood  has  been  cut  into  building  timber  and 
flooring.  They  should  be  firmly  bolted  to  the  pole  and 
should  be  braced. 

The  line  wires  should  not  be  less  than  No.  6  B.  &  S. 
gauge  in  size,  and  they  should  be  strung  with  ample 
clearance  over  highways  and  footways,  and  should  be 
inaccessible  to  the  general  public  from  bridges  or 
buildings. 

The  guy  wires  should  be  of  stranded  cable  and  not 


i- 
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Fk;.  3. — Location  ok  Pole  Steps. 

solid  wire.  They  should  be  insulated,  and,  so  far  as 
possible,  installed  so  they  cannot  be  easily  reached 
from  the  ground. 

Ground  wires  should  not  be  installed  unless  they 
can  be  connected  to  a  permanent  and  eiTectual  ground. 
A  ground  wire  connected  to  a  poor  ground  not  only 
fails  when  it  becomes  charged  to  give  the  protection 
for  which  it  is  supposed  to  be  installed,  hut  becomes  a 
positive  source  of  danger  to  the  passer-by. 

I'or  the  safety  of  employees,  pole  wiring  should  be 
carried  out  in  a  .systematic  manner,  so  as  to  leave 
space  on  the  pole  for  climbing  and  working.  To  pro- 
tect the  trimmer,  series  arc  lamps  should  have  absolute 
cut-outs. 

Due  consideration  should  be  given  to  the  wires  of 
other  companies  in  the  territory.  We  must  remem- 
ber that  the  telephone  and  fire-alarm  wires  have  much 
less  mechanical  strength  than  the  line  wires  used  by 
electric  light  companies,  and  that  in  case  of  sleet- 


storms  they  are  the  ones  that  are  likely  to  break  and 
come  down,  making  possible  contact  with  the  electric 
light  wires. 

The  writer  does  not  believe  in  installing  guard  wires 
as  a  protection  against  such  possible  crosses  with 
other  wires.  The  stable  and  proper  installation  of 
such  guard  wires  in  a  general  distribution  system  is 
impracticable,  and  as  they  would  generally  have  to  be 
installed,  they  would  increase  rather  than  lessen  the 
chances  of  trouble.  When  electric  light,  fire-alarm 
and  telephone  wires  must  be  run  in  proximity,  the  best 
results  to  all   concerned   and  to  the  public  will  be  ob- 


FiG.  4. — Straight  Lini;  Guying. 

tained  by  having  the  electric  light  wires  on  top  and 
above  all  other  wires,  and  when  they  must  be  run  on 
the  same  side  of  a  highway,  joint  occupancy  of  a  single 
pole  line  is  preferable  to  separate  and  conflicting  pole 
lines. 

Sightliness  of  construction  will  be  best  obtained  by 
having  the  work  done  in  a  systematic  manner  and  by 
using  poles  of  a  uniform  height  and  size,  set  and  main- 
tained perpendicularly.  The  cross-arms  should  be  of 
uniform  length. 

Wires  should  be  pulled  up  with  similar  sag,  and 
should  not  be  left  with  any  greater  amount  of  sag  than 
is  necessary  to  relieve  the  strain  due  to  contraction  at 
low  temperature.  Systematic  pole  wiring,  with  taps 
for  transformer  connections  and  for  branch  circuits 
led  across  the  pole  horizontally  and  dropped  perpen- 
dicularly, will  do  a  great  deal  to  help  the  look  of  things. 
Nothing  is  more  unsightly  than  a  pole  with  wires 
crossing  it  and  leaving  it  in  all  directions  and  at  all 
angles. 

After  the  line  is  completed  there  remains  the 
necessity  of  constant  inspection  and  maintenance  in 
order  to  keep  it  in  good  condition. 

The  above  points  have  been  enumerated  in  order  to 
call  attention  to  some  of  the  most  important  items  that 
enter  into  the  problem  of  line  construction.  The  sub- 
ject is  one  of  endless  detail,  and  it  may  be  of  interest 
to  quote  at  some  length  from  the  line  specifications 
recently  prepared  for  the  electric  companies  of  the 


!■  It. 
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United  (ias  Improvement  Company  and  of  the  Public 
.Service  Corporation  of  New  Jersey.  Omitting  many 
p.iragraphs  which  deal  with  minor  details,  the- principal 
sections  are  as  follows:  - 

POI.KS. 

Specification.  All  poles  used  must  be  purchased 
under,  and  conform  to,  the  company's  standard  speci- 
fication. Round  chestnut  poles  should  be  used  where 
possible,  but  wooden  piles  other  than  chestnut  may  be 
used  in  localities  where  it  is  difficult  to  obtain  chest- 
nut poles.     If  municipal  regulations  require  a  finished 
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pole,  yellow  pine  poles,  in  accordance  with  the  com- 
pany's specification  therefor,  may  be  installed. 

Chestnut  poles  should  be  of  sound,  live,  straight 
chestnut,  squarred  at  both  ends,  well  proportioned 
from  butt  to  top,  peeled,  and  with  knots  trimmed  close. 

The  poles  should  be  of  the  following  dimensions: — 


Length  of  Pole 

30  feet 

35  " 
40  " 

45  " 
SO  " 

55  " 
60  " 

65  " 
70  " 

75  " 
8o'  " 


Circumference 
6  feet  from  Butt 
Not  Less  Than 

37  inches 

41  " 

44  " 

47  " 

50  " 

53  " 
57  " 
60  " 

63  " 
6->  " 
70  " 


Circumference 

at  Top 
Not  Less  Than 
22  inches 
22  " 
22  " 
22  " 
22  " 
22  " 
22  " 
22  '■ 
22  " 
22  " 
22  " 


Sawed  octagonal  poles  should  be  made  of  long-leaf 
yellow  pine,  sound,  straight  grain,  and  free  from  sap- 
wood  and  unsound  or  large  knots. 

The  dimensions  are  as  follows  : — 


Diameter  at  Top 
7  inches 
7  " 
7  " 
7  " 
7  " 


Diameter  at  Butt 
10  inches 
10I4  " 


Length 
215  feet 
30  " 

35  " 
40  " 

45  " 

NOTE.- 
circle. 

Poles  should  be  finished  smooth.  Butts  are  sawed 
square  and  the  tops  pointed  at  an  angle  of  60  degrees. 


■4 


-Diameters  given  are  the  diameters  of  the  inscribed 


Fig.  6.  —  Mkthod  of  DEAn-ENniNc  a  Link. 

The  cross-section  of  the  finished  poles,  at  any  point, 
is  a  true  octagon. 

Poles  are  shipped  unpainted,  but  are  given  one  coat 
of  boiled  linseed  oil  before  shipment. 

Poles  are  inspected  at  point  of  delivery,  and  all  poles 
not  in  accordance  with  these  specifications  should  be 
rejected. 

Height. — Unless  taller  poles  are  required  l->y  numi- 
cipal  ordinance,  or  by  exceptional  conditions,  the 
standard  height  in  cities  or  thickly  settled  localities 
should  be  35  feet  for  poles  to  carry  either  one  or  two 
cross-arms,  40  feet  for  poles  to  carry  three  or  four 
cross-arms,  and  45  feet  for  poles  to  carry  over  four 
cross-arms.  For  lines  in  suburban  districts  30-foot 
poles  may  be  used  to  advantage,  and  their  use  is  re- 
commended. In  general,  stability  of  construction  is 
sacrificed  by  using  poles  higher  than  necessary.  The 
height  of  a  pole  is  always  considered  as  the  total  length 
over  all. 

Trimming. — Before  bemg  set,  poles  should  be  well 


trimmed  and  shaved,  every  effort  being  made  to  have 
their  appearance  when  set  as  unobjectionable  as 
possible.  The  top  of  each  pole  should  be  roofed  at  an 
angle  of  45  degrees,  as  shown  in  Fig.  i. 

Cross-arm  Gains. — Gains  for  the  cross-arms  up  to 
the  expected  carrying  capacity  of  the  line  should  be 
cut  in  a  pole  before  the  latter  is  set.    Gains  should  be 


Fig.  7. — One-Pole  Method  oe  Ti  rning  .•\  Corner. 

cut  square  with  axis  of  pole,  and  with  all  other  gains; 
they  should  be  4'.'  inches  wide  to  securely  fit  the 
cross-arms,  and  should  be  '2  deep  and  spaced 

24  inches  apart  on  centres,  as  shown  in  Fig.  1.  The 
gains  for  len-pin  cross-arms  are  5  inches  wide.  The 
distance  from  the  peak  of  the  pole  to  the  top  of  ihe 
upper  gain  is  i)  inches. 

Painting. — Poles  that  are  to  be  painted  are  given  a 


Fig.  8. — Two-Poi  f  Metuop  ok  Ti  rnin».  a  Corner. 

priming  coat  ot  standard  green  pole  paint  before  be- 
ing taken  from  the  yard,  special  attention  being  taken 
to  paint  thoroughly  the  roof,  gains  and  parts  of  the 
pole  to  be  set  in  the  grovuid.  .\t'ter  the  pole  it  set, 
and  construction  line  work  thereon  has  been  complet- 
ed, the  pole  is  given  a  second  or  finishing  coat  of 
standard  green  pole  paint.    C'ross-arm  braces,  pins. 
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switch-boxes,  wooden  pole  steps  and  other  pole  fix- 
tures are  painted  at  the  same  time. 

Pole  Numbering. — In  order  that  complete  records  of 
the  locations  and  number  of  poles  in  use  may  be  kept, 
it  is  necessary  that  every  pole  belonging  to  the  com- 
pany, and  every  pole  that  is  the  joint  property  of  the 
company  and  of  some  foreign  company,  be  numbered 
and  the  initial  letters  of  the  company  marked  therecn. 

Spacing. — For  heavy  trunk  lines  to  carry  three  or 
more  cross-arms,  the  spans  should  not  exceed  iio 
feet.  For  main  lines  to  carry  two  cross-arms,  the 
spans  should  not  exceed  125  feet.     For  branch  lines 


4- 
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Fig.  9. — Tree  Blocks  for  Preventing  Injury  to  the  Tree  from  Guv  Wires 

that  will  never  carry  more  than  one  cross-arm,  the 
spans  should  not  exceed  140  feet. 

Street  Rights  of  Way. — Pole  lines  on  streets  are 
preferable  to  those  over  private  property.  Where  pos- 
sible, poles  should  be  located  at  the  corners  of  inter- 
secting streets.  Lines  should  be  laid.out  to  follow 
one  side  of  the  street,  so  that  the  number  of  street 
crossings  shall  be  a  minimum.  In  laying  out  a  new 
line,  care  should  be  taken  to  obtain  an  unobstructed 
right  of  wa) .  Select  the  side  of  the  street  most  free 
from  trees  and  avoid  erecting  pole  lines  that  v\ill 
conflict  with  existing  pole  lines  of  other  companies. 
Objection  should  always  be  made  to  the  erection  by 
other  companies  of  pole  lines  paralleling  and  on  the 
same  side  of  the  street  as  existing  pole  lines  of  this 
company. 

Line  Level. - 
tioned  to  the 


Crib-Bracing. — Poles  which  cannot  be  strongly  guy- 
ed and  which  must  be  set  in  soft  ground,  may  be  given 
additional  stability  by  crib-bracing,  as  shown  in  Fig. 2. 
This  consists  in  placing  at  the  points  of  maximum 
strain  two  logs,  about  5  feet  long  and  not  less  than  8 
inches  in  diameter.  These  furnish  considerable  extra 
bearing  surface,  tending  to  hold  the  pole  in  position. 
The  top  brace  alone,  or  both  braces,  can  be  used  ac- 
cording to  the  amount  of  additional  stability  required. 

Poles  to  be  stepped. — All  poles  carrying  branch  cut- 
outs, incandescent  lamps  or  other  attachments  that 
may  require  frequent  attention,  as  also  all  testing  poles, 
are  stepped  to  facilitate  climbing  them. 
For  the  same  reason,  it  will  be  found 
convenient  to  step  poles  carrying  trans- 
formers. The  location  ot  steps  on  a 
pole  is  shown  in  Fig.  3.  They  should 
always  be  placed  on  a  line  with  the 
street  on  which  the  pole  is  located. 

POLE  GUYING. 

When  to  LIse  Guys. — Guys  should 
be  used  whenever  they  can  be  located 
so  as  to  counteract  the  strain  of  the 
wires  attached  to  a  pole,  and  so  pre- 
vent the  pole  from  being  pulled  from 
its  proper  position   in  a  line.  The 
following  general  instructions  cover  some  of  the  special 
cases  where  guying  may  be  required.    On  straight 
lines  carrying  more  than  one  cross-arm,   poles  should 
be  head-guyed  at  convenient  intervals,  i.e. ,  guys  should 
extend  from  the  top  of  a  pole  to  the  butts  of  the  ad- 
jacent poles  in  the  line  on  either  side.     If  possible,  this 
same  pole  should  be  side-guyed,  i.e.,  guys  should  ex- 
tend from  the  top  of  the  pole  on  either  side  at  right 
angles  to  the  line  to  guy  stubs  or  other  supports. 
On  street  lines,  side-guying  can  be  employed  only  in 


—The  lengths  of  poles  are  so  propor- 
contour  of  the  country,  or  to  adjacent 
poles  of  exceptional  height  set  to  clear  obstacles,  that 
abrupt  changes  in  the  level  of  the  wires  will  not  occur. 

Pole  Setting. — Poles  should  be  set  in  the  ground  to 
depths  specified  in  Table  i.  At  line  terminals,  corners, 
curves,  and  other  points  of  excessive  strain,  poles  are 
set  in  the  ground  an  additional  6  inches.  They  should 
be  set  to  stand  perpendicularly  when  the  line  is  com- 
pleted. Exception  can  be  taken  to  this  rule  in  that 
a  very  slight  lean  against  the  strain  can  be  given  to 
poles  at  line  terminals,  corners,  curves,  and  other 
points  of  excessive  strain. 

Table  i. — Pole  Dimensions  and  Settings. 

Minimum  Cik.  Depth  in  Grounp. 

Curvt 


Lent;  111 

6  Ffct 

l\>p. 

ConuTs 

Ovir  All 

fr4>in 

Sfrriight 

and  Points 

ia  Feet. 

Hut. 

Lines. 

of  Extra 
Strain. 

30 

37  '"• 

22  in. 

5  ft. 

6.  ft. 

35 

41  in. 

22  in. 

.5.5  ft  • 

6.  ft. 

40 

44  in. 

22  in. 

6.  ft. 

6.  <;  ft. 

45 

47  in- 

22  in. 

6.5  ft. 

7.  ft. 

50 

50 

22  in. 

6.  s  ft. 

7  ft. 

55 

53  i'l- 

22  in. 

7.  it. 

7-5  ft. 

60 

57  in- 

22  in. 

7.  ft. 

7-5  ft- 

6s 

60  in. 

22  in. 

7-5  ft- 

8.  ft. 

70 

63  in. 

22  in. 

7-";  ft. 

8.  ft. 

75 

66  in. 

22  in. 

8,  ft. 

8.S  ft. 

80 

70  in. 

22  in. 

8.  ft. 

8.5  ft. 

FiG.  to. — An  .\nchor  Guv. 

comparatively  few  instances.  Straight  line  guying  is 
for  the  purpose  of  giving  additional  stability  to  a  line 
in  case  of  severe  storms,  and  is  illustrated  in  Fig.  4. 
Line  terminal  poles  are  head  guyed,  and  on  heavy  lines 
the  two  poles  next  to  the  terminal  poles  are  head-guyed 
to  assist  the  latter  in  taking  the  terminal  strain,  as  in 
Fig.  6. 

Poles  at  the  terminals  of  long  spans  are  guyed  to 
counteract  the  extra  strain  on  the  pole  due  to  the  long 
span,  as  shown  in  Fig.  5.  In  turning  a  corner  with 
one  pole  guys  are  preferably  placed  as  shown  in  Fig, 
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7.  In  turning  a  corner  with  two  poles,  guys  are  pre- 
ferably located  as  shown  in  Fig.  8. 

On  curved  lines  carrying  not  more  than  one  cross- 
arm,  the  guys  are  located  in  a  line  with  the  radius  of 
the  curve  on  every  pole  with  an  offset  of  more  than  10 
feet.  On  lines  carrying  more  than  one  cross-arm,  a 
guy  is  located  on  every  pole  having  an  offset  of  more 
than  5  feet.     Poles  on  steep  hills  are  head-guyed. 

Guy  Wire. — The  material  used  for  guying  should  be 
standard  cable  composed  of  galvanized  iron  or  steel 
wire.  The  standard  guy  cable  consists  of  seven  strands 
of  No.  12  B.W.G.  galvanized  iron  wire.  A  smaller 
cable  may  be  used  for  guying  cross-arms  and  light 
poles,  but  no  cable  of  less  diameter  than  one-quarter 
inch  should  be  used,  nor  should  solid  iron  wire  be  used 
for  guying  poles  or  cross-arms.  In  connection  with  the 
stranded  cable,  galvanized  iron  guy  clamps  and  thirr  bles 
should  be  used.  Wrapped  joints  should  not  be  made 
in  guy  wire  when  clamps  can  be  employed. 

Guy  Attachment. — All  guy  wires  are  preferably  at- 
tached to  poles,  guy  stubs,  trees  or  other  ungrounded 
supports,  and  when  so  attached  should  not  reach  with- 
in 8  feet  of  the  ground.  Unless  such  attachment  be 
absolutely  unavoidable,  guy  wires  should  not  be  at- 
tached to  rocks,  stone  foundations,  iron  structures  or 
other  grounded  supports,  and  such  attachments  to 
structures  are  made  only  with  the  consent  of  the  owner, 
and  in  such  a  manner  that  there  is  no  danger  of  any 
damage  to,  or  interference  with,  the  free  use  of  the 
structure. 

On  poles  carrying  extra-high-potential  wires,  guys 
should  not  be  attached  to  the  cross-arms  carrying  these 
wires,  nor  to  the  pole  at  or  above  these  cross-arms. 
When  two  or  more  guy  wires  run  to  a  pole,  guy  stub 
or  other  support  in  close  proximity  to  each  other,  the 
attachment  of  one  guy  should  never  overlap  that  of 
another,  but  be  entirely  independent.  In  new  con- 
struction work,  and  in  rebuilding  old  lines,  guy  wires 
are  placed  and  pulled  to  the  required  tension  before  the 
lines  are  strung. 

Stub-Guying. — When  a  line  cannot  be  properly  guy- 
ed by  means  of  other  poles  in  the  vicinity,  guy  stubs 
are  set,  as  shown  in  Fig.  2.  Guy  stubs  should  be  of 
sound  chestnut,  at  least  8  inches  in  diameter,  and  of 
sufficient  length  to  raise  the  attached  guys  to  the 
proper  height  from  the  ground  or  from  obstacles  as 
herein  specified.  They  are  set  in  the  ground  to  a 
depth  of  at  least  6  feet,  leaning  away  from  the  pole  to 
be  guyed,  and  set  in  the  ground  according  to  specifi- 
cations applying  to  poles.  Special  stability  of  guy 
stub  setting  may  be  obtained  by  the  use  of  crib- 
bracing,  as  indicated  in  Fig.  2,  or  by  concrete  setting. 

Anchor  Guys.  —  An  anchor  guy  may  be  employed  to 
guy  poles,  but  must  not  be  installed  when  it  might  in- 
terfere with  surface  traffic.  It  is  constructed  as  shown 
in  Fig.  10.  A  -)^-inch  iron  eye-bolt  about  7  feet  long 
is  attached  at  the  middle  of,  and  at  right  angles  to,  a 
wooden  anchor  consisting  of  a  cross-log  of  sound 
chestnut,  not  less  than  8  inches  in  diameter,  and  about 
5  feet  long.  This  anchor  is  set  in  the  ground  so  that 
the  eye  of  the  guy  rod  stands  about  i  foot  above  the 
ground,  the  guy  rod  being  in  line  with  the  wire  attach- 
ed to  it.  The  guy  rod  is  attached  to  the  anchor  by 
means  of  a  washer  and  nut. 

Tree-Guying. — When  neither  poles  nor  guy  stubs 
can  be  obtained  to  which  to  fasten  wires,  conveniently 
located  trees  may  sometimes   be   used.    Guy  wires 


should  not  be  attached  to  trees  without  permission  of 
the  owner  or  other  proper  authorities.  Tree  guys  are 
perferably  attached  to  tree  trunks.  When  this  is 
impossible,  attachment  may  be  made  to  a  live  sound 
limb,  close  to  the  tree  trunk,  provided  the  limb  is  not 
less  than  8  inches  in  diameter. 

Tree  trunks  and  limbs  should  always  be  protected 
from  injury  by  the  use  of  tree-blocks  between  the  tree 
and  the  wire  attached  to  it.  Tree-blocks  should  be  of 
chestnut,  and  should  be  placed  around  a  tree  trunk 
or  limb  sufficiently  close  together  to  prevent  the  wire 
from  touching  it.  To  avoid  injury  to  the  tree,  guy 
wires  should  not  be  wrapped  continuously  around  it, 
but  should  simply  pass  around  the  tree,  supported 
on  blocks,  as  shown  in  Fig.  g. 

Clearance. — Guys  should  be  attached  to  poles  so  as 
to  interfere  as  little  as  possible  with  workmen  climb- 
ing or  working  thereon.  Every  guy  which  passes 
either  over  or  under  any  electric  wires  other  than  those 
attached  to  the  guyed  pole  should  be  so  placed  and 
maintained  as  to  provide  a  clearance  of  not  less  than 
24  inches  between  the  guy  and  such  electric  wires, 
under  all  conditions  of  temperature  and  sag.  .As 
changes  in  temperature  will  affect  the  sag  of  the 
wires  more  than  that  of  the  guy,  the  latter  being  under 
stiain,  allowance  must  be  made  for  this  at  the  time 
the  guy  is  installed. 

Guy  Insulation. — AW  guy  wires  attached  to  poles 
carrying  electric  light  or  power  wires  should  be  in- 
sulated by  the  insertion  of  at  least  one  strain  insulator. 
In  the  case  of  head  guys  and  side  guys,  the  insulator 
is  located  at  the  upper  end  of  the  guy,  and  at  least  six 
feet  from  the  pole,  measured  horizontally.  Where  any 
portion  of  the  guy  passes  under  electric  light  or  power 
wires,  other  than  those  attached  to  the  guyed  pole,  a 
second  strain  insulator  is  used,  placed  6  feet  from  the 
lower  end  of  the  guy. 

Guy  wires  which  are  attached  to  a  non-insulatinp 
support,  such  as  a  rock,  iron  pole,  bridge,  or  any 
other  structure,  and  anchor  guys,  should  have  insert- 
ed in  them  two  strain  insulators,  one  being  so  placed 
as  to  protect  a  man  working  on  the  pole  from  coming 
in  contact  with  that  portion  of  the  j;uy  beyond  the  in- 
sulator, and  the  other  placed  so  as  to  be  out  of  reach 
from  the  ground  or  structure. 

(To  be  contioiivd.l 

ELECTRIC  HOISTS. 

As  '  iiiliiers  of  botli  electrical  apparatus  and  hoistinp  cngires, 
Allis-Clialniera-Rullock,  I.imiteit,  Montreal,  are  able  to  supply  a 
complete  electric  hoist.  Both  motors  and  eng^ines  are  construct- 
e  i  and  tested  in  their  own  shops  and  under  the  immediate 
s'ipervision  of  the  engineers  who  desinjnod  them  and  who  are 
familiar  with  the  conditions  necessary  for  their  successful  opera- 
tion as  one  unit. 

They  recently  sold  the  Dominion  Coal  Company  a  hoistings 
eigfine  to  operate  two  water  buckets  each  capable  of  holding 
850  imperial  g-allons  to  a  d.'pth  of  .545  feet.      The  hoist  will 
driven  by  one  of  their  _i,oo  h  p.  induction  motors.     The  contra  t 
also  incluileil  three  125  k.w.  transformers. 


The  Hell  Telephone  Company  will  remodel  their  s_\  stem  in 
Gall,  Oiil  ,  next  year  by  the  installation  of  the  central  energy. 

The  piogrcssiveness  and  far-s'g^htednoss  vif  the  cilirens  of 
S^sUaloon  is  j;ro,iily  exemplified  in  the  .•>mount  of  eircltic  light 
wiiiiii;-  that  is  being  done  in  that  lv>wn.  The  town  aliesdy  boasts 
two  eleclricil  constnidion  and  .supply  firms  and  alx<ut  three 
dozen  new  buildings  wired  throughout,  though  as  vet  an 
rlec'ric  lighting  pi  'nt  b  s  no'  I'leen  even  definitely  decided  upi->n 
bv  the  town  council.  Hut  it  is  sure  10  come,  and  within  a  year 
at  most. 
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I    QUESTIONS  AND  ANSWERS  | 

GENERAL  RULES  TO  BE  OBSERVED  BY  CORRESPONDENTS : 

1.  All  enquiries  will  be  answered  in  the  order  received,  unless  special  circum- 

stances warrant  other  action. 

2.  Questions  to  be  answered  in  any  specified  issue  should  be  in  our  hands  by 

the  close  of  the  month  preceding  publication. 

3.  Questions  should  be  confined  to  subjects  of  general  interest.    Those  pertain- 

ing to  the  relative  value  of  different  makes  of  apparatus,  or  which  for  in" 
telligent  treatment  should  be  placed  in  the  hands  of  a  consulting  engineer, 
cannot  be  considered  in  this  department. 

4.  To  avoid  tiouble  and  unnecessary  delay,  correspondents  should  state  their 

questions  clearly,  so  that  there  can  be  no  possible  doubt  as  to  the  infor- 
mation required. 

5.  In  all  cases  the  names  ot  our  correspondents  will  be  treated  confidentially. 


Question  No.  i. — Can  you  give  me  any  cause  for 
incandescent  lamps  jumping  in  a  house  here  last  week 
during  an  electric  storm  ?  I  had  a  bad  burn-out, a  goose- 
neck bracket  in  a  bedroom  completely  melted.  The 
owner  told  me  that  this  lamp  flickered  and  flashed  a 
lot.  Other  lamps  in  his  house  did  the  same  but  not 
so  much.  This  is  a  three-wire  two-circuit  system, 
divided  in  the  house  at  a  panel  cut-out.  Why  should 
this  house  give  trouble  in  this  way  and  others  not  ? 
In  my  own  house  I  never  throw  my  switches  in  a 
storm,  and  have  no  trouble.  In  another  house  during 
an  electric  storm,  while  the  engines  were  shut  down  at 
the  power  house,  a  fuse  was  blown.  This  house  was 
partly  w.red  some  years  back,  and  I  added  to  it  a  tew 
months  ago.  This  same  light  on  which  the  fuse  was 
blown  (without  any  current  on  at  power  house)  gave 
trouble  in  the  same  way.  Can  you  give  me  any 
reason  for  this  ? 

Answer. — Such  phenomena  as  you  mention,  and 
which  are  due  to  lightning,  are  very  difficult  to  explain, 
and  a  lack  of  parallel  cases  makes  it  still  harder  to 
draw  definite  conclusions.  We  would  think  from  your 
question  that,  due  to  a  lightning  discharge,  a  current 
was  induced  on  the  power  wires,  passing  from  one  of 
the  outside  wires  to  the  neutral  and  thence  to  ground. 
This  would  cause  the  flickering  of  the  lamps,  and  might 
easily  result  in  the  burning  out  of  the  goose-neck 
bracket.  It  would  also  account  for  the  blowing  of  the 
fuse  in  the  other  house  mentioned,  and  as  the  source 
of  the  disturbance  is  lightning,  the  fact  that  the  power 
house  was  disconnected  would  probably  have  no  effect, 
unless  in  disconnecting  the  power  house  the  lightning 
sirresters  were  also  cut  out  of  service,  under  which 
circumstances  the  manifestation  would  be  more  marked. 
Why  one  house  should  give  trouble  and  others  be 
immune,  it  is  impossible  to  say  without  a  personal 
examination,  and  even  then,  such  examination  might 
throw  no  light  on  the  question.  We  may  say  that  as 
a  general  rule  it  is  a  diflicult  matter  to  explain  lightning 
phenomena. 

Question  No.  2. — Where  teleplione  wires  on  power 
poles  give  trouble  from  induction,  would  it  be  possible 
to  run  such  wires  underground?  Does  the  earth  aci 
as  a  shield  under  such  conditions? 

Answer.  — While  the  telephone  line  in  connection 
with  a  power  transmission  line  would  certainly  be  run 
underground,  and  all  inductive  effects  eliminated,  .still 
this  practice  would  be  unnecessarily  expensive,  con- 
sidering that  satisfactory  results  can  undoubtedly  be 
obtained  when  the  telephone  wires  are  mounted  on  the 
power  wire  poles.  The  proper  transposing  and  insu- 
lating of  the  telephone  circuit  should  make  the  trouble 
due  to  induction  practically  nil,   and  we  do  not  know 


of  any  line  in  operation  to-day  where  it  has  been  found 
necessary  to  put  wires  underground.  If,  however,  the 
wires  should  be  run  underground,  a  two  conductor 
cable  would  undoubtedly  be  used,  and  hence 
there  would  be  no  inductive  effect.  ^  The  burying  of 
the  wires  underground  would  to  a  very  great  extent 
eliminate  all  inductive  troubles,  even  though  an 
untwisted  c.ible  were  used,  but,  as  you  are  doubtless 
aware,  all  telephone  cables  made  to-day  are  prac- 
tically non-inductive.  It  has  been  suggested  that 
twin  conductor  wire  be  used  overhead  for  telephone 
circuits  liable  to  be  aff'ected  by  alternating  current 
lines.  This  has  been  tried  with  complete  success, 
so  far  as  induction  troubles  are  concerned,  but 
the  great  difficulty  experienced  has  been  that  persons 
with  shotguns  have,  either  maliciously  or  otherwise, 
fired  at  the  wires,  and  lead  pellets  cutting  in  between 
the  conductors  have  made  complete  short  circuits. 
For  this  reason  the  twin  conductor  wire  h  is  been 
abandoned  for  oveihead  except  in  cities,  eir. 


Question  No.  3. — Can  you  give  me  the  composition 
of  the  "electrolyte"  used  in  storage  batteries? 

Answer. — Electrolyte  is  a  simple  mixiure  of  pure 
sulphuric  acid  and  distilled  water.  Normally  the  acid 
has  a  specific  gravity  of  about  1.8,  in  other  words  it 
weighs  about  i  4/5  times  the  amount  of  water.  The 
acid  is  diluted  with  distilled  water  until  the  specific 
gravity  of  the  mixture  is  approximately  1.2.  Various 
makers  of  storage  batteries  specify  different  specific 
gravities  for  the  electrolyte  to  be  used  in  their  cells, 
and  this  information  can  always  be  obtained  on  appli- 
cation to  the  manufacturers.  The  specific  gravity 
is  in  every  case  measured  by  means  of  a  hydrometer, 
and  the  reading  is  taken  with  the  electrolyte  at  a 
specified  temperature,  usually  60  degrees  Fahrenheit. 
In  mixmg  up  electrolyte,  the  acid  must  always  be 
poured  into  the  water,  never  the  water  into  the  acid. 
When  the  mixture  is  made,  considerable  heat  is  gener- 
ated, and  the  electrolyte  must  never  be  put  into  the 
cells  until  the  temperature  drops  to  normal.  If  you 
are  figuring  on  inaking  electrolyte  yourself  for  storage 
b  ittery  use,  we  would  advise  you  to  obtain  from  the 
maker  of  such  storage  battery  information  covering  the 
strength  of  electrolyte  to  be  used,  and  also  the  method 
by  which  the  batteries  are  to  be  charged  when  the  new 
electrolyte  is  poured  into  the  cells. 


Question  No.  4. — What  is  the  Standardization 
Committee  so  olten  referred  to  in  connection  with 
electrical  guarantees? 

Answer. — The  American  Institute  of  Electrical  En- 
gineers appreciated  some  years  ago  the  fact  that  it  was 
necessary  to  standardize  various  tests  and  ratings  ap- 
plicable to  electrical  apparatus,  and  a  committee  known 
as  the  Standardization  Committee  was  formed  to  in- 
votigate  this  matter  and  report  on  same.  The  Com- 
mittee reported  in  1899,  and  a  supplementary  report  was 
brought  forward  and  presented  at  the  ninetoeth  aiuuial 
convention  which  was  held  at  Great  IJarrington,  Mass., 
on  June  20th,  1902.  The  report  of  the  committee  has 
been  adopted  practically  all  over  the  United  States  and 
the  requirements  are  invariably  acknowledged  by  first 
class  manufacturers  of  electrical  apparatus.  The 
report  itself  is  very  complete,  and  gives  very  full 
information  covering  tests  of  all  kinds.  Generally 
speaking,  the  report  is  divided  into  ten  departments, 
as  fol'ows:  Efficiency,  rise  in  temperature,  insulation, 
regulation,  variation  and  pulsation,  rating,  class- 
ification of  voltages  and  frequencies,  overload  capa- 
cities,  luminous  sources,  appendices. 


264 


THE  CANADIAN  ELECTRICAL  NEWS 


September.  1906 


INVENTION  %  DEVELOPMENT 

IN  THE  ELEGTRIGflL  FIELD 


General  Electric  Tantalum  Incandescent  Lamps — 

The  latest  improvement  in  the  electric  incandescent 
lamp  field  is  the  now  comparatively  well-known  tana- 
lum  lamp,  which  has  a  filament  composed  of  the  rare 
metal  tantalum  capable  of  withstanding  very  high  tem- 
perature and  giving  a  very  brilliant  white  light.  This 
lamp  is  now  being  produced  at  the  General  Electric 
Company's  lamp  works  at  Harrison,  N.  J.,  and  is 
offered  by  it  as  a  lamp  giving  the  highest  efficiency  of 
any  form  of  commercial  incandescent  lamp  available  to- 
day. 

The  saving  in  the  cost  of  the  lighting  to  the  customer 
puts  a  large  premium  upon  higher  efficiency  lamps, 
and  the  latest  production  of  invention  and  research  is 
really  notable  in  results  obtained.  The  General  Electric 
tantalum  lamp  gives  an  actual  efficiency  of  two  watts  per 
candle,   based  on  the  mean  horizontal  English  par- 


General  Electric  Tantalim  Lamp. 

liamentary  standard,  with  an  avernge  useful  life  on 
direct-current  circuits  of  700  hours  or  more. 

The  construction  and  general  appearance  of  the  new 
lamp  are  clearly  shown  in  the  accompanying  illustra- 
tion. Wiien  used  with  the  special  holophane  pagoda 
reflectors  provided  with  the  lamps,  the  downward  light- 
ing efficiency  is  increased  to  one  watt  per  candle  or 
better.  Two  forms  of  reflectors  are  provided,  the  dis- 
tributing form,  which  gives  a  characteristic  mer- 
idian distribution,  and  the  concentrating  form, 
which  gives  a  more  centralized  distribution  beneath  the 
lamp. 

The  lamp  is  at  present  supplied  by  the  General  Elec- 
tric Company  in  but  one  size,  having  a  consumption  of 
44  watts  and  giving  a  mean  horizontal  rating  of  22 
candlepower.  It  is  made  for  voltages  of  100  to  130 
volts,  and  fitted  only  with  standard  Edison  base. 
It  is  not  recommended  for  use  on  alternating-current 
circuits. 

This  lamp  will  enable  central  stations  to  reduce  the 
cost  of  lighting  to  the  customer,  and  therefore  meet  and 
resist  competition,  secure  additional  desirable  business 
and  increase  its  net  earnings.  While  the  first  cost  of 
the  tantalum  lamp  is  somewhat  higher  than  that  of  the 
ordinary  carbon-filament  lamp,  this  additional  cost  is 


saved  several  times  over  by  the  consumer  buying  light 
at  average  meter  rates  given  by  electric-lighting  com- 
panies. 

The  average  life  of  the  lamps  is  about  750  hours  and 
the  value  of  the  tantalum  lamps,  as  shown  by  the  saving 
they  secure  in  consumers'  cost  of  lighting  at  various 
rates  per  kilowatt-hour,  is  given  by  the  manufacturer 
in  the  accompanying  table. 

Saving  in  Cost  of  Current  at  Various 
Rates  of  22  Candle  Powi-r.  44-watt 
G.  £.  Tantalum  Lamps. 
Rate  per  Over  Present  Over  Present 

K.W  Hour  3..,  VV.PC.  3..  W.PC. 

Cents.  22  C.  P.  Lamp.  25  C.  P  Lamp. 

10  $.'.47  $1.80 

11  a.83  1.98 

12  2.97  2.15 

'3'  3-24  2-33 

•4  3-47  2.5" 

'5  3-7-'  2.69 

It  is  expected  the  new  lamp  will  be  supplied  to  lighting 
customers  on  direct-current  circuits  on  a  liberal  policy 
as  to  charges,  either  on  a  renewal  or  on  a  purchase 
basis.  The  lamp  possesses  several  attractive  features 
which  will  appeal  both  to  the  central-station  man  and 
to  his  customer.  The  advertising  value  of  this  new 
lamp  as  a  novelty  represents  an  asset  to  the  lighting 
company  first  introducing  it  to  the  public  in  its  section. 

On  an  equal  pro-rated  useful-life  basis  with  pre>ent 
i6-candle  power  3.1  watts  per  candle  power  lamps, 
central  stations  now  supplying  tree  renewals  of  16- 
candle  power  3.  i  watts  per  candle  power  lamps  could 
afford  to  supply  tantalum  lamps  at  a  low  figure  with- 
out ad  Jing  to  their  present  lamp  renewal  costs.  Cenlial 
stations  now  furnishing  free  renewals  of  3.5  watts  per 
candle  power  lamps,  could  similarly  supply  the  tantalum 
at  a  little  higher  figure  without  increasing  their  renewal 
costs.  In  any  case  the  consumer,  as  shown  by  the  fore- 
going table,  would  save  several  limes  the  value  of  the 
charges  ot  the  tantalum  lamp. 

Incandescent  Electric  Lamp  with  Refractory  Blower. 

— \  somewhat  unusual  form  of  incandescent  electric 
lamp  was  recently  patented  by  Herschel  C.  Parker  of 
New  York  city,  the  inventor  having  in  mind  a  cheap 
and  simple,  but  at  the  same  time  durable,  lamp  in  which 
the  light-giving  body  is  a  pencil  of  a  refractory  non-con- 
ducting substance  with  which  is  mixed  a  small  percent- 
age of  conducting  material.  The  pencil  thus  formed 
will  allow  the  passage  of  current  when  cold,  and  will 
be  heated  to  incandescence  upon  continued  passage  of 
the  current. 

It  was  found  by  experiments  that  by  mingling  some 
refractory  non-conductive  substance,  ^uch  as  thorium 
oxide  or  carborundum,  with  a  small  percentage  ot  a  re- 
fractory conductor,  such  as  graphite,  and  shaping  the 
mass  into  a  pencil,  the  latter  being  preferably  com* 
pressed,  a  current  could  be  passed  through  the  pencil 
when  the  latter  is  cold.  The  substance  would  have 
sufficient  resistance,  however,  to  cause  the  pencil  to  be 
raised  to  a  high  boat,  and  thus  provide  an  efficient  lamp. 

It  is  probable  that  other  substances  than  the  thorium 
oxide  and  carborundum  may  be  used,  but  the  substances 
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must  be  of  such  a  nature  that  when  mixed  with  tha 
conductor  they  will  produce  a  light-giving  pencil  and 
not  one  which  will  merely  glow  under  the  influence  of 
the  current. 


The  Telegraphone. — A  series  of  interesting  tests  of 
the  telegraphone  were  made  during  last  month  in  the 
neighborhood  of  Winnipeg  and  were  most  successful. 
The  great  advantage  of  this  instrument  is  that  it 
makes  it  possible  to  use  a  dispatcher's  wire,  which  is 
in  constant  use  in  the  carriage  of  telegraph  mes- 
sages, for  telephone  purposes  at  the  same  time.  The 
telephone  has  also  many  obvious  advantages  over  the 
telegraph,  and  while  the  telegraph  is  valuable  for  cer- 
tain purposes,  the  possibility  of  being  able  to  use  the 
telephone  without  the  construction  of  new  lines  of 
wire  appears  exceedingly  attractive  to  railway  men. 
One  of  the  tests  was  made  on  the  Canada  Northern 
Railway  between  Winnipeg  and  Emerson.  The  train 
was  run  out  to  a  distance  of  six  miles  from  the  city 
and  the  connection  made  with  the  telegraph  wire. 
Winnipeg  was  called  up  and  all  the  C.  N.  R.  officials 
spoke  through  the  instrument.  Emerson  was  then 
called,  the  second  test  being  quite  as  successful  as  the 
first.  The  Canadian  company  handling  the  telegraphone 
has  its  head  office  in  Montreal,  J.  W.  Fisher,  of  Mont- 
real, being  president  ;  Dr.  Matthewson,  of  Ottawa, 
vice-president  ;  F.  C.  Hirsch,  of  Montreal,  secretary- 
treasurer,  and  Messrs.  Hanley  and  Bartholomew,  of 
Montreal,  directors. 

The  Beck  Flaming  Arc  Lamp — The  Beck  flaming 
arc  lamp  is  one  of  the  latest  developments  in  arc  lamp 
construction,  and  aside  from  iis  value  as  to  light 
economy,  it  possesses  additional  advantages 
of  merit.  One  of  the  troubles  met  with  in  flam- 
ing arc  lamps  has  been  due  to  the  fact  that  the  vapors 
from  the  carbon  would  get  into  the  mechanism;  and 
where  this  mechanism  is  complicated,  considerable 
trouble  results.  Mr.  Heinrich  Beck,  of  Meiningen, 
Germany,  has  worked  out  this  new  principle  of  carbon 
feed,  the  simplicity  of  which  is  very  striking.  The 
principle  of  the  feed  is  that  the  carbon,  which  has  a 
rib  running  its  entire  length,  rests  on  a  metallic  shoe. 
This  rib  burns  to  a  fine  point.  The  point  gradually 
disintegrates  and  crumbles,  and  allows  the  positive 
carbon  to  sink  slowly  by  gravity;  and  as  the  negative 
carbon  is  connected  by  a  compensating  chain,  it  feeds 
downwards  at  the  same  time.  The  positive  carbon  is 
of  greater  diameter  than  the  negative  carbon,  so  as  to 
allow  the  electrodes  to  burn  evenly. 

The  Wright  Demand  Indicator — The  Stanley-G.  I. 
Electric  Manufacturing  Company,  Pittsfield,  Mass., 
have  recently  placed  on  the  market  a  special  portable 
outfit  for  the  use  of  the  Wright  demand  indicator  in 
outdoor  work.  The  outfit  includes  a  weather-proof 
housing  and  insulating  board  fitted  with  hangers  to  be 
attached  to  the  cross-arm  of  the  pole  beside  or  near 
the  transformer.  Mounted  at  the  bottom  of  the  board 
is  a  "Wood"  arc  circuit  cutout,  which  serves  to  shunt 
the  Wright  indicator  and  to  disconnect  it  from  the  cir- 
cuit without  interrupting  the  latter.  The  attaching 
plug  is  permanently  connected  to  the  indicator  loads, 
so  that  the  entire  equipment  is  self-contained  and  may 
be  removed   intact.     To  test  a  tratisformcr   it  is  only 


necessary  to  install  the  equipment  on  the  cro-^s-arm 
and  substitute  the  attaching  plug  for  one  of  the  fuse 
plugs  from  the  primary  fuse  box.  As  the  Wright  de- 
mand indicator  records  the  maximum  current  v. hich 
has  passed  through  it  any  time  since  it  was  last  set,  it 
maybe  read  at  any  desired  period  after  being  con- 
nected— an  hour,  a  day,  a  week,  or  a  month —  and  will 
show  with  absolute  precision  the  maximum  load  which 
the  transformer  has  had  to  carry  since  it  was  connected. 
The  instrument  may  be  connected  in  the  secondary  cir- 
cuit instead  of  the  primary,  if  desired,  in  which  case  the 
arc  cutout,  which  is  interposed  merely  tor  safety  in 
reading  and  resetting,  becomes  unnecessary. 


MONTREAL  LIGHT,  HEAT  AND  POWER 
COMPANY. 

The  fifth  report  of  the  Montreal  Light,  Heat 
&  Power  Company,  for  the  last  fiscal  year  makes  a 
remarkably  fine  showing,  both  the  gross  and  net 
earnings  showing  a  large  increase  over  the  previous 
year.  The  gross  earnings  for  the  year,  amounted  to 
$3,186,102.74,  as  against  $2,901,264.67  for  the 
previous  year,  or  an  increase  of  $284,838.07.  The  net 
profits,  after  providing  for  fixed  charges,  interest,  etc., 
amounted  to  $1,278,486.31,  against  $1,128,789.05  for 
the  previous  3'ear,  or  an  increase  of  $149,697.26. 

The  report  states  that  the  two  new  fireproof  dis- 
tributing stations  referred  to  in  the  last  annual  report 
have  been  completed  during  the  year.  The  fireproof- 
ing  of  the  company's  power  house  at  Chambly  has 
also  been  completed.  It  is  the  purpose  of  the  direct- 
ors to  continue  the  work  of  fireproofing  the  remaining 
electric  stations,  which  will  not  only  reduce  the  liability 
of  fire  hazard,  but  will  result  in  a  considerable  re- 
duction in  insurance  rales. 

Owing  to  the  largely  increased  demand  (or  pov\  er, 
it  has  been  dec'ded  to  develop  during  the  present 
season  the  surplus  water  of  the  Soulanges  canal,  the 
rights  to  which  the  company  acquired  through  the 
purchase  of  the  Provincial  Light,  Heat,  and  Power 
Company.  The  power  plant,  when  completed,  will 
have  an  output  of  approxmiately  15,000  horse  power, 
and  will  place  the  company  in  an  excellent  position  to 
supply  all  demands  made  upon  it  for  power. 

The  increase  in  the  company's  business  continues  to 
be  most  satisfactory,  the  following  additions  having 
been  made  during  the  year: 

Electric  Deparpiviknt. 


Incandescent  lamps  connected   39,448 

Comirieri  ial  arc  lamps  connected   11^ 

Street  lamps  eiinnected   180 

I^owei  coniiocled   '>,().lt>  H.P. 

G/VS  DErARTMKNr. 

Meters  installed   S-'io 

Sloves,  )^enera(ors,  etc.,  sold   2, 563 

New  services  put  in   'i775 

or  11.3  miles 

New  m.iins  laiil  "Z--'  miles 


To  afford  its  customers  better  conveniences  and  to 
facilitate  the  handling  of  the  company's  business,  the 
directors  acquired  the  very  centrally  located  site  at  the 
northwest  corner  of  Craig  and  St.  Urbain  streets,  upon 
which  it  is  proposed  to  erect  ,  a  comtnodious  office 
building.  This  will  fill  a  much-needed  want,  as  the 
present  offices  have  proved  totally  inadequate  to  handle 
the  largely  increasetl  business. 


The  Cirand  M.inan  Telephone  Company,  Grand  M<inan,  N.  1?., 
desire  to  int  rease  their  capi'al  slocli  (o  $7,000. 
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The  Canadian  National  Exhibition,  Toronto 


The  progress  that  has  been  made  by  the  Toronto 
Exhibition  during  late  years  is  probably  unparalleled 
by  any  other  similar  enterprise.  Always  a  good  Ex- 
hibition, it  has  grown  under  the  present  management 
to  magnificent  proportions.  Among  the  many  im- 
provements which  have  been  brought  about,  the  num- 
ber of  new  buildings  is  perhaps  the  most  prominent 
feature.  On  entering  the  grounds  one  cannot  but 
make  comparison  with  the  unpretentious  and  inartistic 
buildings  in  which  the  exhibits  were  housed  some  years 
ago. 

The  Exhibition  which  has  just  closed  was  almost 
perfection  in  most  respects.  The  exhibits  were  more 
numerous,  more  attractive  and  more  instructive.  In 
the  new  Process  Building  were  to  be  seen  many  de- 
monstrations of  manufacturing  processes  from  which 
much  could  be  learned. 

The  Machinery  and  Electrical  Hall  was  crowded 
with  exhibits  and  a  larger  building  will  soon  be  a 
necessity.  This  building  was  particularly  attractive 
owing  to  the  large  number  of  colored  electric  lights. 
The  extent  to  which  electricity  was  used  throughout 
the  buildings  and  grounds  is  shown  by  the  fact  that 
600  arcs  and  the  equivalent  of  3,000  16  c.p.  incandes- 
cents  were  connected  up,  and  in  addition  a  large 
amount  of  electric  power  was  used  for  the  operation  of 
motors.  Mr.  G.  C.  Mooring,  as  superintendent  of 
light  and  power,  had  direct  charge  of  the  Machinery 
Hall  and  Process  Building. 

The  exhjlaitors  of  electrical  machinery  were  this  year 
confined  to  four  firms.  The  Jones  &  Moore  Electric 
Company,  ot  Toronto,  occupied  a  large  space  in  the 
centre  of  the  building,  in  which  they  showed  a  number 
of  bipolar  and  multipolar  dynamos  of  moderate  size  ami 
a  wider  range  of  motors,  also  a  complete  switchboard, 
Adams-Bagnall  arc  lamps  and  a  full  line  of  electrical 
supplies,  fans,  telephones,  etc. 

The  T.  &  H.  Electric  Company,  of  Hamilton,  had 
their  usual  neat  exhibit  of  dynamos,  motors,  switch- 
board instruments,  etc.,  and  the  Consolidated  Electric 
Company,  of  Toronto,  showed  their  "King  Edward" 
dynamos,  several  motors,  and  a  line  of  supplies. 

The  Electrical  Construction  Company,  of  London, 
Ont.,  had  on  exhibit  a  30  k.  w.  generator,  which  was 
driven  by  a  35  h.  p.  rotary  engine  ot  the  Tree  pattern 
manufactured  by  the  Manson  Manufacturing  Company, 
of  Thorold,  Ont.  This  engine  is  very  compact  and 
occupies  little  room,  and  is  also  claimed  to  be  econom- 
ical in  steam.  It  has  no  valves  or  valve  gear,  and  the 
expansion  of  the  steam  is  controlled  by  the  number  of 
wings  and  the  oflset  given  to  the  drum  or  rotor.  The 
oil  is  automatically  pumped  on  the  wings,  and  is 
thrown  from  them  by  centrifugal  force  on  the  other 
internal  moving  parts,  thus  insuring  perfect  lubrication. 
The  Manson  Manufacturing  Company  are  prepared  to 
supply  the  engine  for  direct  connection  to  generators, 
in  sizes  from  5  to  150  h.  p.,  and  in  speeds  from  400  to 
1,200  r.  p.  m. 

The  growing  use  of  gas  and  gasoline  for  power  pur- 
poses is  demonstrated  by  the  large  number  of  exhibi- 
tors of  these  engines.  The  display  of  the  Economical 
Power,  Light  and   Heat  Company,  of  Toronto,  in  the 


Process  Building,  attracted  a  great  deal  of  attention. 
It  consisted  chiefly  ot  a  40  h.  p.  Pintsch  suction  gas 
producer  supplying  gas  for  a  20  h.  p.  National  gas 
engine  belted  to  an  electric  generator  in  operation. 
The  company  intend  to  manufacture  the  Pintsch  gas 
producer  and  the  National  engine  in  Canada  and  are 
looking  forward  to  a  large  business. 

A  gas  producer  plant  was  also  exhibited  by  the 
Producer  Gas  Company,  of  Toronto,  consisting  of  a 
35  h.  p.  Campbell  gas  engine  and  a  35  h.  p.  Campbell 
suction  gas  plant.  The  engine  operated  with  very  little 
vibration,  and  the  suction  gas  plant  consumed  but  300 
pounds  of  coal  in  ten  hours. 

Gas  and  gasoline  engines  were  exhibited  by  Goold, 
Shapley  &  Muir,  Brantford;  Smart-Turner  Machine 
Company,  Hamilton  ;  Toronto  Junction  Gasoline 
Engine  Company,  Toronto  Junction;  Canadian  Fair- 
banks Company,  Toronto  and  .Montreal;  Labatt  Manu- 
facturing Company,  London,  Ont.;  Defiance  Iron 
Works  Company,  Chatham,  Ont.,  and  several  other 
companies   who  make  a  specialty  of  marine  engines. 

Two  "Johnston"  oil  engines  of  15  h.  p.  were  ex- 
hibited in  operation  by  the  Johnston  Oil  Engine  Com- 
pany, of  Toronto.  The  claim  made  for  this  engine  is 
that  it  will  furnish  power  for  ten  hours  a  day  at  a  cost 
for  fuel  of  less  than  $1 1  per  horse-power  per  year. 

The  largest  exhibitor  in  the  Machinery  Hall  was  the 
Canada  Foundry  Company,  of  Toronto,  who  occupied 
a  space  i  20  x  14  feet  on  the  south  side  of  the  buildmg. 
Here  they  showed  a  wide  range  of  products  manufac- 
tured by  the  company,  including  "  Northey  pumps, 
ore  crushers,  steel  forcings,  special  castings,  water- 
works supplies,  "Easy"  injectors  and  a  water  tube 
boiler.  The  exhibit,  which  was  displayed  in  a  very 
attractive  manner,  was  in  charge  of  Mr.  H.  O 
lid  wards. 

The  more  universal  use  of  the  telephone  h.is  openea 
up  a  wider  field  for  the  manufacturers  of  such  apparatus. 
.Among  the  Ihiited  States  firms  who  have  recently 
established  branches  in  Canada  is  the  Slromberg-CHil- 
son  Telephone  Manufacturing  Company,  of  Rochester, 
N.  v.,  and  Chicago,  III.  This  company  exhibited  in 
the  Machinery  Hal!  their  telephones  and  telephone 
apparatus,  aerial  and  underground  lead-covered  cables, 
etc.  Their  Canadian  oflFice  is  in  the  Canada  Permanent 
Building,  18  Toronto  street,  Toronto,  Mr.  James  S. 
Gibson  being  in  charge.  They  claim  to  be  the  largest 
manufacturers  of  telephone  apparatus  in  the  world. 

The  Swedish-American  Telephone  Company  of 
Chicago,  also  had  a  nice  exhibit  of  serial  exchange 
telephones,  bridging  telephones  for  party  or  rural  lines, 
selective  signaling  telephones  and  switchboard  eouip- 
ment.  This  companv  have  equipped  several  independ- 
ent exchanges  in  the  United  States,  and  are  now  giving 
considerable  attention  10  the  Canadian  field. 

The  Century  Telephone  Construction  Company.  5^ 
Adelaide  street  west,  Toronto,  also  a  new  concern, 
exhibited  telephone  apparatus  in  the  Process  building, 
while  the  Citophone  Companv,  of  Toronto, was  another 
exhil)itor.  The  citophone  enables  any  person  to  change 
an  ordinary  bell  circuit  into  a  telephone  installation 
and  is  specially  adapted  tor  factories,  offices,  hotels 
hospitals,  etc.     It  consists  of  a  transmitter  and  receiver 
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mounted  on  opposite  ends  of  a  black  insulated  handle. 

The  James  Morrison  Brass  Manufacturing  Company 
and  McDonald  &  VVilson,  both  of  Toronto,  each  had  a 
splendid  display  of  artistic  electric,  gas  and  combina- 
tion fixtures,  while  the  Morrison  Company  also  ex- 
hibited the  Nethery  valves,  steam  gauges,  injectors 
and  a  varied  line  of  brass  goods. 

The  Dodge  Manufacturing  Company,  o(  Toronto, 
occupied  their  usual  space  in  the  Machinery  Hall  with 
a  creditable  exhibit  of  Dodge  wood  split  pulleys, 
shafting,  clutches,  couplings,  rope  drives,  etc.  The 
exhibit  of  rope  drive  extended  from  one  side  of  the  ex- 
hibit to  the  other  and  showed  the  means  of  keeping 
a  constant  tension  on  the  rope.  Adjoining  their  ex- 
hibit was  that  of  the  Babcock  &  Wilcox  Company, 
which  consisted  of  a  large  water  tube  boiler  equipped 
with  the  B.  &  W.  superheater. 

Roller  bearings  were  exhibited  by  the  Chapman 
Double  Ball  Bearing  Company,  of  Toronto,  and 
Canadian  Bearings,  Limited,  of  Hamilton.  The 
former  demonstrated  the  power  saving  qualities  of  their 
bearings  by  means  ot  a  coal  car  laden  with  coal  and 
weighing  in  all  over  three  tons,  which  could  be  moved 
by  the  light  pressure  of  one  hand. 

The  exhibit  of  the  Canada  Metal  Company,  Toronto, 
consisted  of  babbitt  metals,  battery  zincs,  fuse  wire, 
solder,  pig  lead,  antimony,  lead  pipe,  and  traps  and 
bends,  a  line  of  goods  for  which  they  have  become 
well  known. 

J.  N.  Tallman  &  Sons,  of  Hamilton,  had  a  neatly 
arranged  exhibit  of  their  "Arctic"  babbitt  metal,  pig 
lead,  antimony,  Tallman's  white  bearing  metal,  etc., 
Mr.  J.  F.  Birchard  being  in  charge. 

An  exhibit  which  interested  steam  users  was  the 
automatic  boiler  cleaner  shown  by  Mr.  Joseph  Carter, 
of  Blyth,  Ont.  Mr.  Carter  is  the  patentee  of  this  de- 
vice, which  he  claims  is  very  efficient  in  removing  sedi- 
ment and  scale  from  boilers. 

The  Canadian  Oil  Company,  Toronto,  exhibited 
their  Sterling  oils  and  varnishes  in  an  artistic  manner 
in  the  Manufacturers'  Building,  where  was  also  to  be 
found  an  exhibit  of  Spooner's  copperine. 

There  were  but  two  exhibitors  of  belting,  namely, 
D.  K.  McLaren,  Montreal,  and  the  Dominion  Belting 
Company,  Hamilton,  but  the  goods  displayed  proved 
their  ability  to  manufacture^beiting  for  all  requirements. 


SOME  THINGS  TO  AVOID  IN  CON- 
STRUCTION WORK. 

The  subjoined  list  of  defects  found  to  exist  in  the 
electrical  equipment  of  various  towns  and  cities  in  the 
West  by  the  Underwriters'  Electrical  Bureau  may 
pro^'c  of  interest  to  contractors  and  other  electricians. 
It  is  not  intended  as  a  "counsel  of  perfection,"  but 
points  out  possible  weaknesses  which  should  be  care- 
fully watched. 

1.  Wires  too  near  roof. 

2.  Wires  not  properly  insulated  from  cornice, 
awning  frames,  etc. 

3.  Service  wires  not  properly  installed  and  insulated. 

4.  Wires  undersized. 

5.  Circuit  or  line  wires  overloaded. 

6.  Wires  not  properly  bushed  through  floors,  walls 
or  partitions. 

7.  Wires   not   protected   from   nijchanical  injury 

8.  Wires  not  properly   installed   in   elevator  shaft. 

9.  Wires  do  not  have  sufficient  support. 


ro.  Wires  supported  by  wooden  cleats,  staples,  etc. 

11.  Wires  not  properly  bushed  at  outlets. 

12.  Wires  do  not  have  approved  insulated  covering. 

13.  Wires  crossed  or  are  in  contact  with  gas  or 
waterpipe. 

14.  Lamp  cord  used  in  show  windows. 

15.  Use  of  unapproved  lamp  cord. 

16.  Lamp  cord  used  for  circuit  wires  or  excess 
lengths  of  cord. 

17.  Lamp  cord  used  to  support  clusters. 

18.  Lamp  cord  subjected  to  moisture  or  corrosive 
vapors. 

19.  Pendant  wires  not  supported  independently  of 
line  wires. 

20  Joints  and  splices  not  properly  soldered  and 
taped. 

21.  Signal-service  wires  not  properly  installed  and 
bushed. 

22.  No  protective  device  for  signal  wires. 

23.  Signal  wires  not  properly  installed. 

24.  No  service  cut-out. 

25.  Use  of  open  cut-outs. 

26.  Cut-out  not  properly  protected  against  me- 
chanical injury. 

27.  Change  in  size  of  wires  without  fusible  protec- 
tion. 

58.  Use  of  canopy  cut-out  in  fixtures. 

29.  Outside  cut-out  not  properly  protected  against 
the  weather. 

30.  Cut-out  cabinet  unlined. 

31.  No  service  switch. 

32.  No  service  switch  for  series  arc  lighting. 

33.  Knife  switches  not  properly  installed. 

34.  Flush  switches  not  provided  with  iron  or  steel 
boxes. 

35.  Snap  switches  not  provided  with  a  sub-base. 

36.  Outside  switch  not  properly  protected  against 
the  weather. 

37.  Fixtures  wired  with  unapproved  wire. 

38.  No  insulating  joint  for  combination  fixtures. 

39.  Wood  hanger  boards. 

40.  No  spark  arrester  for  arc  lamp. 

41.  Incandescent  lamps  too  near  inflammable  ma- 
terials. 

42.  Unlined  or  broken  sockets. 

43.  Use  of  metal  sockets  in  damp  places. 

44.  Sockets  not  properly  protected  from  inflam- 
mable gases. 

45.  Sockets  not  provided  with  bushings. 

46.  Wooden,  broken  or  unapproved  rosettes. 

47.  Use  of  fused  rosettes  in  places  containing  dust 
or  gases. 

48.  Use  of  untreated  or  miproperly  constructed 
molding. 

49.  Molding  used  in  damp  places. 

50.  Molding  not  properly  installed  on  walls. 

51.  Transformer  in  or  on  building. 

52.  Wood  rheostat. 

53.  Rheostat  not  properly  protected  from  com- 
bustible materials. 

54.  Unlined  snap  switch. 

55.  Uninsulated  fixture  canopy. 

56.  No  magnetic  release  for  rheostat. 


The  firm  of  [.emery  &  Callicart,  electrical  contractors,  has 
recenily  opened  up  new  oftices  aiij  show  rooms  on  21SI  street 
Saskatoon. 
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INDEPENDENT  TELEPHONE  CONVENTION. 

The  first  annual  convention  of  the  Canadian  Inde- 
pendent Telephone  Association  was  held  in  the  City 
Hall,  Toronto,  on  Wednesday,  September  5th.  Mr.  A. 
Hoover,  of  Green  River,  Ont.,  presided,  and  a  con- 
siderable number  of  persons  were  present  representing 
independent  companies  and  the  telephone  supply  firms. 
Addresses  were  delivered  by  Mayor  Coatsworth,  of 
Toronto,  Hon.  Colin  Campbell,  of  Winnipeg,  Mr.  F. 
Dagger,  of  Toronto,  Mr.  A.  B.  Hoge,  president  of  the 
International  Independent  Telephone  Association, 
Cleveland,  Ohio,  and  others. 

The  report  of  the  Secretary,  Mr,  A.  F.  Wilson, 
contained  the  following  statistics  regarding  telephone 
companies. 

Number  of  absolutely  independent  or  non-Bell  companies 


or  private  systems     73 

Number  of  shareholders    3»248 

Number  of  subscribers,  Aug^.  15,  1905   6,427 

Number  of  subscribers,  Aug^.  15,  1906   12  073 

Increase  in  one  year   .  5.646 

Capital  invested  $850,000 


The  above  does  not  include  the  Central  Telephone  Companies 
of  New  Brunswick. 

The  annual  report  of  the  Bell  Company  of  Canada  shows  that 
on  December  31,  1905,  it  had  78, 195  subscribers,  and  an  increase 
in  1905  of  12,035. 

Most  of  the  speeches  were  in  the  direction  of  urjjing 
legislation  against  the  Bell  Telephone  Company.  .\ 
resolution  was  carried  that  inter-communication  be- 
tween local  systems  and  long  distance  business  should 
be  secured  exclusively  over  or  by  means  of  trunk  lines 
operated  by  independent  companies  or  owned  by  the 
province.  Another  resolution  was  adopted  urging  that 
the  legislature  be  petitioned  to  rescind  all  legislation 
which  permitted  the  municipalities  to  grant  exclusive 
franchises  to  telephone  companies. 

The  Association  will  interview  the  chief  authorities 
of  the  various  railway  companies  and  arrange,  if  pos- 
sible, some  fair  and  reasonable  basis  for  terms  in  con- 
nection with  access  to  and  the  placing  of  the  instru- 
ments of  independent  companies  in  railway  and  other 
depots,  the  crossing  of  telephone  lines  over  railroads, 
and  the  use  of  railroad  bridges  and  other  communica- 
tions so  that  all  telephone  companies  shall  be  placed  on 
an  equal  footing. 

The  following  officers  were  elected:  President,  Alph. 
Hoover,  Green  River,  Ont.;  vice-president,  F.  D.  M.hc- 
Kay,  Toronto;  secretary-treasurer,  A.F.  Wilson,  Mark- 
ham,  Ont.;  executive  committee,  T.  F.  Demers,  M.D., 
Levis,  Que.;W.  Doan,  M.  D.,  Harrietsville,  Ont.;  C. 
J.  Thornton,  Kirby,  Ont.;  Dr.  Ochs,  Hespeler,  Ont.; 
Richard  Vigars,  Port  Arthur,  Ont. ;  E.  Hart,  M.  D., 
Brantf  jrd,  Ont. ;  Levi  Moyer,  Beamsvilie,  Ont.;  F. 
Dagger,  Toronto;  C.  Skinner,  Sherbrooke. 

Among  the  interested  gentlemen  present,  including 
manufacturers'  representatives,  were:  W.  H.  Lytle, 
Canadian  Machine  Telephone  Co.,  Toronto;  Dr.  A.  C. 
Beatty,  Garden  Hill;  S.  B.  Purdy,  North  Gwillimbury 
and  Sjtton  Co-Oper,itive  Telephone  Co.,  Keswick;  A. 
W.Venning,  J.  Daws,  Belmont  Telephone  Association; 
C.  B.  Adams,  Harrietsville  Telephone  Co.;  P.  H.  Fox, 
Northport;  D.D.Yack,  North  Dorchester;  J.J.  Salmond, 
Canadian  Engineer;  St.  George  Lamoine,  Beauceville, 


Que.;  F.  A.  Dales,  Stouflille  and  Bethesda  Telephone 
Co.,  Siouffilie,  Ont.;  G.  W.Jones,  Clarke-Hope  Phone 
Line,  Port  Hope;  J.  H.  Doane,  Canax)ian  Electrical 
News,  Toronto;  J. G.  Sprague,  Sprague  Telephone  Co. , 
Demorestville,  Ont.;  E.  Barrowclough,  Clarke-Hope 
Phone  Co.,  Port  Hope;  W.  B.  Dickinson,  E.  J.  Dick- 
inson, Port  Hope;  R.  Y.  Ellis,  Stark  Phone,  Light  and 
Power  Co.,  Toronto;  Geo.B.  Wright,  York  State  Tele- 
phone Co. ,  Binghampton,  N.  Y. ;  Col.  A.  E.  Belcher, 
Southampton;  E.  Hart,  American  Machine  Telephone 
Co.,  Bradford;  T.  D.  MacKay,  Canadian  Machine 
Telephone  Co.,  Toronto;  J.  C.  Keenan,  Keystone 
Engineering  Co.,  Toronto;  C.  W.  Davidson,  J.  Brody; 
Mount  Albert;  Dr.A.  Ochs,  Hespeler ;  Thos.  Patterson, 
Kendall,  B.  G.  Hubbel,  Consolidated  Telephone  Co., 
Buffalo;  J.  Lockie  Wilson,  Alexandria;  J.  E.  Hyatt, 
Prince  Edward;  George  L.  Wilson,  Toronto;  C.  G. 
Strange,  Barrie;  Alex.  Neilson,  Brown's  Corners;  G. 
W.  Whipprent,  Sound  Wa\es,  Chicago;  H.  Bragg, 
Canadian  Municipal  Journal,  Montreal  ;  Aid.  J.  J. 
Graham,  Toronto;  H.  B.  McMeal,  "Telephony,"  Chi- 
cago; A.E.Reesor,  Markham-Pickering  Telephone  Co. , 
Locust  Hill;E.B.  Overshiner.  S\vedish-.\merican  Tele- 
phone Co.,  Chicago;  F.  W.  Pardee,  Chicago;  J.  A. 
Wentworth,  Chicago;  H.A.  Nutall.  Century  Telephone 
Construction  Co.,  Toronto;  Frank  T.  Hodgins, Toronto; 
F.  J.  Donnerque,  Kellogg  Co.,  Chicago;  H.C.Randall, 
Geo.  W.  Brown,  Chicago  Telephone  Supply  Co.,  Elk- 
hart, Ind.;  J.  C.  Kelsey,  Kellog  Co.,  Chicago;  R. 
Hendrickson,  North  Electric  Co.,  Clevel.and;  G.  R. 
Rudormer,  Muskegon  ;  A.  C.  Clay,  Northern  Electric 
Manufacturing  Co. ,  Montreal;  |.  A.  Fletcher,  Prinyle 
Co.,  Toronto  and  Montreal  ;  Evah  Shelby,  Sterling 
Electric  Co.,  Laylatte.  Ind.;  W.  E.  CMmpbell,  Swedish- 
American  M  inufacluring  Co..  Chicago;  J.  S.  Gibson, 
Rochester,  N.  Y. 


SHORT  CIRCUITS. 

The  ratepayers  of  Edmonton,  .■\lla.,  recently  carried  a  h>>lAW 
to  raise  $65,000  to  install  a  new  telephone  system. 

Mr.  C.  V".  Schwab,  who  has  been  assistant  managt-r  of  the 
Hell  Telephone  Company  at  Guelph,  has  been  appointed  local 
m.mager  at  Walkcrton. 

The  Bell  Telephone  Company  have  completed  an  additional 
long  dista  ice  metallic  line  from  Hamilton  to  Si.  Catharines, 
which  will,  in  the  near  future,  be  extended  throug-h  10  BuflFalo. 

The  No\.i  Siolia  Telephone  Company  have  decided  lo  ni.ik  • 
a  number  of  improvements  in  the  E.i>lern  Telephone  Compan\"s 
syst«m  l.itely  purchased  by  them.  Among  these  will  le  ihe 
erection  of  a  new  exchange  at  North  Sydney. 

The  Ontario  Government  has  granted  a  charier  10  ihe  Nia{;ar» 
District  Telephone  Comp.Tny,  with  a  capital  of  $10,000  aid  tirad 
othce  al  Jordan,  Ont.  Toe  provisional  directors  incluoe  v.'. 
Wismor,  Alonzo  Culp  and  .-Mexander  Troup,  all  ol  the  Township 
ol  Louth. 

The  Ingeisoll  Telephone  Company,  Limited,  Ingersoll,  Ont., 
h.is  been  incorporated,  with  a  capital  o(  Sso.ooo,  to  operate  a 
telephone  system  in  the  counties  of  Lincoln  and  Wentwonh 
Messrs.  Charles  Miller,  H.  F.  Boyce,  E.  H.  Hugill.  and  others, 
of  Ingersoll,  are  directvirs. 

It  is  understood  that  the  Bell  Telephone  Company  are  con- 
sidering the  building  of  .»  fifth  exchange  in  Montreal,  lo  be 
situated  in  the  north  end  of  the  city.  The  erection  of  a  new 
exchange  in  Toronto,  to  accommodate  the  northwest  section  of 
the  city,  is  also  said  to  be  on  the  tapis. 

The  Central  Telephone  Co.-npiny  has  been  absorbed  bv  the 
New  Brunswick  Telephone  Company,  and  as  a  result  the  tele- 
phone war  on  the  North  Shore  is  at  an  end.  By  the  purchase  Of 
the  Central  Company's  rights  the  New  Brunswick  Com|vinv 
h.ive  acquired  a  number  of  valuable  exchanges,  and  they  will 
now  be  enabled  to  give  the  public  a  more  satisfactory  ser\'ice 
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WIND  POWER  APPLIED  TO  ELECTRICITY. 

By  Prof.  Dahl,  of  King's  Collegre. 

From  time  to  time  we  hear  from  the  daily  and  the 
technical  press  about  the  enormous  amount  of  power 
that  we  let  go  to  waste  by  not  utilizing  the  force  of  the 
wind  for  other  purposes  than  the  propulsion  of  vessels, 
and  even  that  at  an  ever  decreasing  rate. 

Of  course  we  know  quite  well  that  we  have  coal 
enough  to  supply  the  demand  of  the  world  for  many 
years  to  come,  but  after  that  what  is  to  happen  to  the 
human  race.  Ought  not  we  to  begin  to  look  around 
for  a  power  to  supplant  that  derived  from  the  coal. 
When  Niagara  has  been  fully  harnessed,  and  the  Vic- 
toria Falls  utilized  to  its  last  drop,  it  will  still  only  be 
a  very  small  part  of  the  world's  supply. 

It  is  evident  that  we  must  turn  to  the  power  placed 
at  our  disposal  by  nature,  the  water  and  the  wind. 

I  shall  shortly  review  what  has  been  done  till  now 
to  place  the  unsteady  and  varying  wind  power  at  our 
disposal  In  the  ideal  form  of  electricity. 

The  greatest  argument  against  the  use  of  the  wind 
for  power  purposes  is  that  it  is  so  unreliable  and  often 
apt  to  fail  when  it  is  mostly  wanted. 

But  this  is  greatly  exaggerated  in  most  instances,  as 
the  statistics  show,  as  well  as  the  experience  with  the 
ordinary  windmills. 

It  depends  of  course  on  the  location,  but  when  it  is 
anywhere  near  the  sea,  protracted  calms  lasting  more 
than  12  hours  are  nearly  entirely  absent. 

It  would  be  of  no  interest  to  give  data  from  any  par- 
ticular locality  because  they  would  only  apply  there, 
and  people  might,  as  many  are  so  apt  to  do,  use  the 
figures  for  other  localities,  because,  as  some  of  you  will 
know,  it  is  no  mean  piece  of  work  to  compile  reliable 
statistics  for  so  variable  a  quantity  as  the  wind  velocity. 

It  ought  to  be  compiled  for  as  great  a  number  of 
years  as  is  obtainable,  and  of  course  the  worst  case  in 
the  statistics  ought  to  be  provided  for. 

The  real  reason  why  we  do  not  use  to  a  far  greater 
extent  this  source  of  power,  is  the  failure  of  science  to 
develop  the  machinery  used  along  correct  lines.  1 
should  be  surprised  if  anybody  present  here  has  ever 
seen  an  exhaustive  treatise  on  the  construction  of 
windmills  treating  it  along  the  same  rational  lines  ^as 
we  treat  the  design  of  steam  engines. 

The  present  designs  have  been  arrived  at  through 
experience  and  failure  and  we  have  to  be  cautious 
when  we  apply  them  to  a  new  purpose,  as  for  instance 
to  generate  electricity. 

I  shall  say  a  few  words  about  the  proper  design  of 
windmills  because  before  we  can  expect  efficient  plants 
we  must  know  what  to  specify. 

We  have  two  distinct  classes  of  windmills,  namely, 
the  four-winged  and  the  multi-winged  mills.  For 
electrical  purposes  we  may  disregard  the  multi-winged 
mill  altogether,  as  it  is  in  no  way  suited  for  such  pur- 
pose. The  four-winged  mill  gives  a  fairly  hioh  speed, 
so  that  the  gear  losses  are  small.  It  is  very  efficient 
due  to  a  vacuum  formed  behind  tlie  wings,  an  advant- 
age entirely  destroyed  with  a  large  lumiber  of  wings. 
Lastly,  a  four-winged  mill  is  simpler  and  much  cheaper 
than  a  multi-winged  windmill. 

Turning  to  the  electrical  part  of  the  system,  it  is 
evident  that  we  must  have  some  kind  of  a  storage  for 
the  electricity  that  the  supply  may  always  be  equal  to 
the  demand.  This  of  course  at  once  cuts  off  the  use 
of  alternating  current.  Several  methods  of  storfige 
are  at  the  present  time  beiny  developed,  but  at  the 
same  time  the  only  successful  one  has  been  by  means 
of  an  accimuilator  battery. 

From  the  windmill  the  power  is  transmitted  by  shaft- 
ing to  a  cratostat.  This  serves  to  regulate  the  power, 
so  that  no  overload  can  be  thrown  on  the  dynamo 
during  stormy  weather.  It  is  generally  simply  an 
arrangement  of  slipping  belts,  the  slipping  being  in 
proportion  to  the  overload.  The  dynamo  is  driven 
directly  from  the  cratostat. 

♦Paper  read  at  tlie  Summer  Convention  of  the  Maritime  Electrical  A.ssi-tiatipn, 
Sydney,  N.  S. 
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From  the  dynamo  the  current  passes  to  an  automatic 
switch  which  closes  the  charging  circuit  when  the 
electro-motive  force  of  the  dynamo  is  greater  than  that 
of  the  battery,  and  breaks  the  circuit  when  the  dynamo 
slows  down  during  calms. 

The  battery  is  always  connected  across  the  main 
cables,  so  that  when  the  dynamo  is  running  at  full 
load  it  feeds  the  lamps  and  charges  the  battery  in 
parallel. 

Thus  the  plant  is  entirely  automatic  in  action  and  all 
the  attendance  that  is  required  is  the  occasional  ex- 
amination of  the  lubrication  and  the  inspection  of  the 
accumulator  battery. 

With  regard  to  the  proportions  of  the  machines  and 
accumulator,  a  great  deal  depends  on  the  location. 
The  relative  size  of  the  windmill  and  the  dynamo  is 
determined  by  the  average  wind  velocity  in  the  locality. 

The  size  of  the  battery  is  of  course  determined  by 
the  length  of  the  calms  and  the  consumption  of  current 
at  the  time  of  the  calms.  All  this  is  determined 
much  in  the  same  way  as  the  available  power  from  a 
water  supply. 

There  is  a  limitation  for  the  size  of  a  windmill,  be- 
cause whil-i  the  cost  of  material  increases  with  the 
third  power  of  the  linear  dimensions,  the  power  only 
increases  with  the  square  of  the  linear  dimensions  of 
the  wings'  surface.  Hence  we  arrive  at  a  size  where 
it  would  be  cheaper  to  build  two  small  mills  instead  of 
one  large  one.  This  occurs  at  a  «ving  diameter  of 
about  seventy-five  feet.  Such  a  mill  could  be  counted 
upon  to  give  an  average  of  about  30  horse  power, 
which  is  generally  far  in  excess  of  what  is  required 
for  isolated  plants,  but  what  represents  just  what  is 
often  required  in  a  village  for  light  and  power. 

We  must  of  course  generally  have  a  reserve  in  the 
shape  of  an  oil  engine  to  carry  us  over  protracted 
calms  and  this  increases  the  first  cost,  but  it  is  not 
very  often  we  have  recourse  to  it.  The  oil-engine 
need  not  be  of  the  same  power  as  the  windmill,  be- 
cause during  a  calm  it  can  work  at  full  load  all  day 
charging  the  battery.  I  shall  shortly  describe  two 
typical  plants  that  have  been  working  most  success- 
fully for  several  years.  The  first  one  has  been  run- 
ning since  1902.  The  only  disadvantage  was  a  rather 
small  battery  which  owing  to  local  conditions  could 
not  be  enlarged. 

The  windmill  has  four  wings  of  72  feet  diameter  and 
8  feet  wide.  It  supplies  a  village  with  light  and  a 
small  amount  of  power,  the  installations  amounting 
to  460  incandescent  lamps,  two  arc  himps  and  two  small 
motors.  The  total  yearly  supplv  is  about  5,000  kilo- 
watt-hours, and  this  represents  at  12  cents  per  kilowatt 
hour,  $600. 

The  running  expenses  were  : 

Oil  for  reserve  engine   $  75 

Attendance   ioo 

Lubrication,   etc   25 

Total   $.'oo 

The  capital  account  is  $4,250.  Deducting  5  per 
cent  of  this,  corresponding  to  a  depreciation  of  about 
7  per  cent.,  we  get  a  net  profit  of        per  cent. 

I  have  had  a  wide  experience  with  sm;ili  isolated 
plants  on  large  farms  in  nenmark,  and  1  have  always 
found  that  a  farmer  or  a  farm  hand  chosen  with  a  liule 
judgment,  after  a  little  careful  instruction,  makes  an 
excellent  engine  attendant  for  oil  engines  aiui  dynamos 
as  well  as  batteries.  He  is  more  reliable  than  many 
a  mechanic,  feels  his  responsibility  a  great  deal  more 
and  takes  great  pride  in  keeping  everything  spick  and 
span  to  show  off  to  his  admiring  fellow  citizens. 
These  advantages  coupled  with  smaller  w;iges  by  far 
outweigh  the  disadvantage  of  his  limited  knowledge 
of  mechanics. 

In  the  present  case  the  oil  engine  was  used  fourteen 
times  during  the  y==-ar  and  the  observations  show  that 
if  the  battery  instead  of  being  able  to  supply  the  de- 
mand for  forty-eight  hours  as  at  present,  had  been  able 
to  supply  it  for  seventy-two  hours,  the  oil  engine  would 
only  have  been  used  three  times  instead  of  fourteen. 
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4)^  percent,  is  not  a  great  •  dividend  on  invested 
capital,  but  the  plant  was  not  running  at  anything  like 
its  maximum  capacity,  also  I  would  like  to  meet  the 
man  who  would  care  for  supplying  current  at  twelve 
cents  a  unit  trom  a  plant  with  thirty  horsepower  as  its 
maximum  output  and  still  pay  4 >^  per  cent,  in  dividend. 
Neither^must  we  underrate  the  value  ot  this  plant  to 
the  inhabitants  of  the  village  by  the  increase  in  indus- 
try and  trade. 

It  the  plant  had  been  driven  by  an  oil  engine  alone 
without  any  windmill,  the  result  would,  roughly  speak- 
ing, at  best  have  been  a  deficit  of  2  per  cent,  ot  a  capi- 
tal of  $3,000. 

The  second  plant  is  one  erected  on  a  farm  of  moder- 
ate size.  The  windmill  here  has  also  four  wings, 
thirty-six  feet  in  diameter  and  six  and  a  half  feet  in 
width. 

It  gives  as  an  average  five  horsepower,  and  supplies 
light  and  power  to  the  farm. 

The  threshing  machine  when  running  takes  three 
horse  power;  besides  this  it  pumps  the  water,  drives 
the  churn,  and  other  dairy  machines,  the  cake  crusher 
and  chaff  cutter.  The  reserve  here  is  a  horse  mill  but 
it  is  very  seldom  resorted  to.  The  capital  account  is 
just  $1000  and  therefore  the  depreciation  is  $50  a 
year. 

The  revenue  is  difficult  to  estimate  exactly,  as  are 
also  the  running  expenses.  But  if  we  estimate  the 
time  used  looking  after  the  machinery  to  be  worth  $50, 
we  have  an  expenditure  of  $100  and  with  lubrication 
and  incidentals  say  $150. 

As  revenue  we  must  reckon  the  saving  of  $70  for 
hire  of  threshing  engine  with  machinist  for  six  days. 
A  more  important  saving  is  that  of  labor.  On  a  small 
farm  it  is  easy  to  do  with  one  hand  less  and  this  will 
be  a  still  greater  saving  on  larger  farms. 

The  amount  saved  in  this  case  may  moderately  be 
set  to  $100,  and  thus  we  have  already  $20  to  our 
credit,  having  reduced  all  expenses. 

The  greatest  and  most  encouraging  feature  of  this  is 
the  opening  it  gives  for  improved  handicraft.  I  have 
not  seen  sufficient  of  this  country  to  give  any  opinion 
about  the  agricultural  state  of  it,  but  I  have  learnt 
that  the  farmers  are  thrifty  and,  when  they  have  the 
chance,  progressive.  Such  a  plant  as  I  have  last 
spoken  of  gives  the  farmer  the  advantage  of  the  use 
of  electric  light  by  nights.  During  the  long  dark 
winter  n  ghts,  he  may  apply  himself  and  his  rising 
family,  as  we  do  in  my  old  country,  to  handicrafts  of 
every  description  or  to  the  improvement  of  the  mind 
by  reading. 

At  home  the  peasant  women  still  spin  their  home- 
spun to  supply  the  whole  family  and  what  is  left  over 
commands  a  fair  price  in  town.  Now.  one  person  can 
with  ease  attend  two  machine-driven  looms  wUh  six 
times  the  output  of  a  hand-driven  one  and  this  is  just 
one  example  of  the  great  opening  the  electric  power 
offers  the  farmer.  At  the  first  plant  I  described,  they 
went  even  further  than  this,  by  starting  the  manufac- 
ture of  what  I  wou'dcall  bye-products.  As  mentioned 
before,  the  plant  was  not  working  at  anything  like  its 
full  capacity.  Well  the  remaining  power  was  used 
for  the  electrolysis  of  wnter  into  oxygen  and  hydrogen. 
These  were  put  on  the  market,  compressed  in  steel 
cvUnders  and  found  great  favor  with  manufacturers. 
This  pr,icess  is,  however,  still  in  an  experimental  stage, 
hut  pr  mises  a  rich  future  for  this  new  field  for  elec- 
tricity. 

And  with  regard  to  the  future  prospects  of  the  wind 
electricity  ? 

Well  !  Do  you  not  see  before  you  a  future  dreamland 
with  windmills  dotted  all  over  it.  spanned  by  a  net- 
work of  wires,  all  the  mills  feeding  the  same  net  and 
the  farmers  ploughing,  reaping,  threshing  .ind  irrigat- 
ing by  electricity,  using  the  power  of  nature  under  the 
control  of  men  ? 

I  hope  by  this  short  paper  to  have  drawn  attention 
to  a  branch  of  electrical  engineering  tliat  has  been 
greatly  neglected  and  still  offers  great  opportunities. 


PROFESSOR  HERDT'S  OBSERVATIONS. 

The  reputation  of  McGill  University,  parlicuiarlv  for  its 
Practical  Science  course,  is  filling  all  England.  Every- 
where you  go  you  hear  about  McGill,  and  its  representa- 
tive men  who  are  world  famous.  Professor  Rutherford, 
Nicholson,  and  Callender.  Young  men,  alter  taking  a 
course  in  scientific  education  in  some  English  technical 
school,  are  now  coming  out  to  complete  their  course  in 
McGill,  which  has  an  equipment  for  .Applied  Science 
scarcely  equalled  in  England,  France.  Belgium  or 
Switzerland. 

These  are  some  of  the  enthusiastic  expressions  of 
opinion  given  by  Professor  Herdt,  who  returned  to 
Montreal  on  August  3ist^  from  England,  where  he 
attended  the  meeting  of  electrical  engineers  arranged 
by  the  British  Institution. 

According  to  Professor  Herdt,  three  countries  have  a 
a  great  electrical  future  before  them.  Canada,  the 
United  States,  and  Switzerland,  all  of  which  are 
abundantly  endowed  with  water  power.  One  experi- 
ment being  tried  at  Zurich,  Switzerland,  is  of  peculiar 
interest  to  Canada.  That  is  the  testing  of  a  single 
phase  electric  locomotive.  These  tests  will  probably 
result  in  the  permanent  use  of  this  locomotive  as  the 
electric  locomotive  system  ot  the  state.  Canada  with 
its  increasing  use  of  electric  traction  would  probably, 
in  the  view  ot  Professor  Herdt,  find  this  system  the 
best  for  its  necessities  in  its  constant  development  in 
electrical  enterprises. 

Prof.  Herdt  was  accompanied  to  Europe  by  his  wife 
and  little  son. 


ALCOHOL  MAY  SUPPLANT  GASOLINE. 

Winthrop  E.  Scarrett,  former  president  of  the 
Automobile  Club  of  .\merica,  addre>sing  the  members 
at  the  recent  annual  meeting,  said  that  the  decreasing 
supply  of  gasoline  was  a  subject  of  vital  interest  to 
motorists. 

"There  are  in  use  in  .America  approximately  70,000 
motor  cars,"  said  Mr.  Scarritt.  "  These  do  not  con- 
sume as  much  as  the  Soo.ooo  gasoline  stoves  which 
are  in  use  all  over  the  Middle  West,  where  fuel  is 
always  high.  During  the  past  five  years  the  price  of 
gasoline  has  doubled.  The  California  and  Texas  oils 
are  practically  barren  cf  gasoline  distillates,  and 
while  the  supply  of  gasoline  is  not  growing,  its  con- 
sumpton  is  rapidly  increasing.  What  is  our  remedy 
for  this  threatening  situation?  It  lies  in  the  direction 
of  vegetable  alcohol.  .\t  present  the  I'nited  States 
Government  taxes  all  alcohol  $2.00  per  trall*^"-  There 
is  no  reason  why  this  t.ix  should  not  be  removed  on 
denaturixed  alcohol  ;  that  is.  alcohol  rendcrd  unfit  for 
drinking.  Experiments  with  this  fuel  made  in  France, 
and  also  in  .Americ  <,  by  Prof.  Elihu  Thompson,  show 
that  it  may  be  used  as  a  motor  fuel  successfully. 
Germany  last  year  used  over  70,000,000  gallons  of 
den  ifurized  vegetable  alcohol. 

"Its  general  use  in  this  country  would  furnish  a 
market  for  the  farmer's  surplus  corn,  apples,  beets, 
potatoes,  etc.  .A  hu'-hel  of  corn  will  make  two  and  a 
half  gallons  of  alcohol.  The  surplus  of  this  year's 
crop  over  the  average  corn  crop  would  produce  "oo,- 
000,000  gallons  of  alcohol  that  would  be  sold  at  a 
profit  at  the  present  price  of  gasoline." 


.\iiion.a:  recent  sales  bv  tlie  electrical  deivartnient  of  AH'n- 
Clialmer-'Hullock,  Limited.  Montreal  were  a  2t>o  k.w.  rnjfine 
type,  allernatii'i;  current  vjenerator.  w  ith  exciter,  sw  itcht>»->«rit. 
etc.,  to  the  Western  General  Electric  Company.  Red  IVer. 
.\lta. ;  ,?oo  k.w.  entwine  tvpe,  ;«liernatintr  current  jfenerator,  with 
exciter  and  ottier  acccessories.  to  the  coq'ioration  of  Harrie, 
Ont  ;  joo  k  \v.  enjfine  tvpe  alteni.-\tinif  current  jjenorator  and 
2S  k.w.  exciter  to  the  l?elleville  Portland  Cement  Company; 
12^  k  \v.  enjfine  tvp-"  alternating  current  jfenerator,  exciter, 
eti'. ,  tor  the  citv  of  Greemvood  \v,iter\vorks  :  ti.V?  k.w.  enifino 
t\ pe  allerii  U intr  current  vjeneritor,  switchKvird.  etc..  to  C.  P. 
W.<ll<e--,  W'innipevj,  .uid  i.:5U  \v.  envrine  t>  pe  alterratinv;  ciirrcnt 
sreiieralv-<r,  five  10  h  p  .  tliree  15  h.  p.  and  one  ao  h.p.  induction 
motors  to  P.  Burns  &  Company,  Calgarj-. 
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The  Ontario  Railway  and  Municipal  Board  have  received  an 
application  for  the  approval  of  a  by-law  to  extend  the  gas  and 
electric  light  plants  owned  and  operated  by  the  City  of  St. 
Thomas,  Ont. 

The  Town  Council  of  Port  Arthur,  Ont.,  have  awarded  to 
Allis-Chalmers-Bullcick,  Montreal,  a  contract  for  a  1,000  k.w. 
generator,  and  to  the  Jenckes  Machine  Company,  Sherbrooke, 
Que.,  a  contract  for  a  1,300  h.p.  water  wheel. 

P.  W.  Sothmann,  late  consulting  engineer  of  New  York  City 
has  been  appointed  chief  engineer  of  the  Hydro-Electric  Com- 
mission of  Ontario.    He  is  36  years  of  age,  and  is  a  graduate  of 
Charlottenburg  Institute  cf  Technology,  Germany — 1901. 

An  exhibition  test  was  made  recently  by  the  N.  J.  Holden 
Company,  of  Mcmtreal,  of  the  air  cooled  Duntley  electric  drill, 
which  has  been  put  on  the  market  by  the  Chicago  Pneumatic 
Tool  Company,  and  for  which  the  Holden  Company  are  sole 
agents  in  Canada.  The  test  was  made  outside  the  Holden 
establishment  before  a  number  of  interested  persons,  the  rails  of 


the  Montreal  street  railway,  which  are  being  relaid  at  this  point, 
being  used  for  the  experiment.  The  operation  was  performed 
by  placing  a  rheostat  near  the  drill  and  hooking  the  wire  over 
the  trolley,  and  in  this  manner  the  voltage  was  reduced  from  500 
to  approximately  250.  The  drill  w.is  wound  for  220  volts  with  a 
factor  of  safety  so  as  to  enable  them  to-  use  the  250  volts  for 
making  the  test  Usually  it  takes  about  25  minutes  to  drill  each 
hole;  in  this  case  the  hole  was  made  in  35  seconds.  Ten  ^-inch 
hc)les  were  made  in  16  minutes. 


LOW  SUMMER  TOURIST  RATES  WEST. 

During  the  entire  summer  the  Chicago  and  North  Western 
Railway  will  have  in  effect  very  low  round  trip  tourist  rates  to 
Colorado,  Utah,  California,  Oregon,  Washington  and  British 
Columbia  points.  Choice  of  routes  going  and  returning  with 
favorable  stop-overs  and  time  limits.  Very  low  excursion 
rates  to  the  Pacific  Coast  from  June  25th  to  July  7th.  For 
further  particulars,  illustrated  folders  etc.,  wriie  or  or  call  on 
B.  H.  Bennett,  General  Agent,  2  East  King  Street,  Toronto,  Ont. 
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Mr.  John  S.  Fielding,  C.  E.,  Toronto,  ha'>  just  taken  tenders 
or  water  wheels,  g-enerators,  exciters,  switch-board  and  trans- 
mission and  distribution  lines  for  the  Delhi  Light  &  Power 
Company. 

Mr.  C.  B.  Smith,  C.  E. ,  Toronto,  has  been  engaged  to  super- 
intend the  construction  of  a  power  plant  at  Pointe  du  Bois  for 
the  city  of  Winn'peg,  He  will  de\ote  only  a  portion  of  his  time 
to  the  work  and  will  receive  a  salary  of  $5,000  per  year. 

Mr.  Roderick  J.  Parke,  consulting  eleclrical  engineer,  Tor- 
onto, has  been  instructed  by  the  Ontario  Railway  and  Municipal 
Board  to  make  an  inspection  of  the  London  &  Southwestern 
Traction  Company's  line  between  London  and  St.  Thomas,  and 
to  report  to  the  Board.    The  railway  is  partially  completed. 

Mr.  W.  N.  Warburton,  who  has  been  connected  with  the 
Chatham  and  Wallacebuig  Electric  Railway,  has  been  fippoint- 
ed  manager  of  the  Windsor,  Essex  and  Lake  Shore  Rapid  Rail- 
way and  will  superintend  the  con:pletion  of  iLe  road.  Mr. 
Warburton  is  a  successful  railway  man,  his  first  venture  being 
with  the  Erie  &  Huron  Railway  from  Sarnia  to  Rondeau. 
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THE  SARAGUAY  ELECTRIC  LIGHT  & 
POWER  COMPANY. 

In  our  last  issue  we  gave  an  account  of  the  plant  of 
the  Saraguay  Electric  Light  &  Power  Company.  We 
have  since  been  informed  that  the  permanent  Board  of 
Directors  has  been  appointed  as  follows:  W.  M. 
Ramsay,  of  Montreal,  Director  of  the  Molsons  Bank 
and  Standard  Life  Assurance  Company;  Hon.  Lomer 
Gouin,  of  Quebec,  Premier  of  Province  of  Quebec; 
Angus  W.  Hooper,  of  Montreal,  President  Wm.  Dow 
Co.,  Director  Standard  Life  Assurance  Co.;  E. 
Champagne,  of  Montreal;  C.  Brandeis,  Consulting 
Engineer,  Montreal. 


ELECTRICAL  UNITS  AND  STANDARDS. 

The  meeting  of  the  International  Commission  ap- 
pointed to  consider  the  subject  of  electrical  units  and 
standards  has,  at  the  request  of  the  French  Government, 
been  postponed  until  next  year.  The  meeting  was  to 
have  been  held  next  month  in  London,  England.  The 
Canadian  Government  was  asked,  through  the  Colonial 
Secretary,  to  appoint  a  representative,  and  Mr.  Ormond 
Higman,  Chief  of  the  Electrical  Standards  Laboratory 
of  the  Inland  Revenue  Department,  was  selected. 
He  has  represented  the  Government  in  a  similar  capa- 
city on  two  former  occasions,  namely,  at  Chicago  in  1 893 
and  St.  Louis  in  1904.  It  is  understood  that  the  com- 
mission is  likely  to  be  made  a  permanent  one,  to  mert 
alternately  in  Europe  and  America. 


SPARKS. 

A  lineman  in  the  employ  of  the  town  of  Strathcona,  Alia.,  was 
killed  on  August  22nd  by  falling  from  an  electric  light  pole. 

Mr.  C.  Brandeis,  consulting  engineer,  Montreal,  has  been 
appointed  chief  engineer  of  the  St  Cesaire  Power  Company,  of 
St.  Johns,  Que. 

Fifty-one  induction  motors  ranging  from  20  h.p.  down  to  i  h.p. 
were  supplied  by  AUis-Chalmers-Bullock,  Limited,  of  Montreal, 
to  the  Northern  Electric  &  Manufacturing  Company,  Limited,  to 
operate  the  various  machines  and  tools  of  their  new  factory  in 
Montreal. 

The  St.  Francis  Hydraulic  Company  have  found  the  demand 
for  power  so  great  that  they  have  been  obliged  to  double  their 
plant  at  D'Israeli,  Que.  They  have  bought  from  AUis-Chalmers- 
Bulloclc,  Limited,  of  Montreal,  a  750  k.  w.  waterwheel  type 
generator,  a  duplicate  of  the  "Bulluck"  machine  already  there, 
three  250  k.  w.  transformers,  switchboard,  and  other  cesso  ries. 

A  proposition  is  on  foot  at  Emerson,  Man.,  to  dam  the  Roseau 
river  fcirthe  purpose  of  generating  electric  power.  It  is  claimed 
that  12,000  horse  power  can  be  developed,  and  that  the  cost  will 
be  in  the  neighborhood  of  $200,000.  The  towns  proposed  to  be 
supplied  with  electric  power  are  Emerson,  St.  Vincent,  Pem- 
bina, Neche,  Gretna,  Altona,  Rosenfcld,  Morris,  St.  Jean, 
Letellier  and  one  or  two  others.  A  company  is  being  formed  to 
carry  out  the  scheme,  which  may  also  include  the  bringing  of 
water  to  Winn'peg. 

The  Stave  Lake  Power  Company,  of  Vancouver,  B.  C,  who 
are  building  a  dam  on  the  Stave  river  with  a  view  lo  generating 
electric  power,  have  decided  to  increase  the  height  of  the  dam 
about  19  feet,  making  it  47  feet.  This,  it  is  estimated,  wil 
permit  of  developing  40,000  horse  power.  The  whole  valley  of 
the  Stave  river  above  the  dam  will  be  flooded  light  to  Stave 
lake,  a  distance  of  six  miles  and  a  width  of  four  miles.  The 
company  h  ive  determined  to  continue  the  construction  of  the 
dam  throughout  the  winter. 
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ELECTROTHERMICS  OF  IRON  AND  STEEL. 

In  a  brief  paper  on  the  above  subject  read  before  the 
Faraday  Society,  London,  Eng.,  April  loth,  Dr.  Ch.  R. 
Keller  said  : 

Since  the  visit  of  the  Canadian  Commission  in 
August,  1904,  I  have  been  actively  engaged  in  the  per- 
fection of  the  industrial  production  of  iron  and  steel  by 
the  electric  furnace  at  the  Livet  works  of  the  Keller, 
Leieux  Co.,  and  will  indicate  briefly  in  this  paper  the 
new  results  obtained  in  1905.  For  the  Canadian  re- 
port has  covered  the  general  part  of  this  subject  so 
completely,  that   there  is  no  need  to  refer  to  it  here. 

Electrothermic  Production  of  Steel. — The  results 
obtained  at  Livet  led  Messrs.  J.  Holtzer  &  Co.  to  in- 
stal  in  their  works  at  Unieux  (Loire)  an  electrical  steel 
plant  which  has  now  been  completed.  The  following 
is  a  description  of  this  installation  :  A  Dujardin  steam 
engine  of  1,500  h. p.  drives  a  Westinghouse  alternator, 
capable  of  supplying  20,000  amperes.  It  will  be  used 
for  one  furnace.  The  process  adopted  at  Unieux  con- 
sists in  using  the  electric  current  exclusively  as  a 
deoxidizing,  refining  and  heating  agent.  The  steel 
obtained  at  Unieux  in  a  Siemens-Martin  furnace  is  run 
into  the  electric  furnace  immediately  after  the  oxidizing 
melts,  where  the  remaining  operations  are  completed 
by  the  current;  8,000  kg.  of  metal  can  be  dealt  with 
at  one  time,  the  operation  being  repeated  three  or  four 
times  in  the  24  hours.  The  furnace  at  Unieux  weighs 
about  50,000  kg.;  it  rests  on  a  steel  crfidle,  and  can 
be  tilted.  All  the  mechanical  and  electrical  operations 
are  performed  by  auxiliary  hydraulic  motors.  The 
steel  produced  by  this  furnace  is  intended  for  cannon 
and  projectiles. 
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The  Keller  furnace  has  an  advantage  over  the  blast 
furnace  in  the  easier  variation  of  the  silicon  and  carbon 
content.  This  particular  property  of  electric  reduction 
would  prove  of  great  utility  in  the  production  of  soft 
castings  and  castings  specially  for  mill  work.  The 
higher  percentage  of  carbon  and  silicon  obtained  by 
the  use  of  the  electric  furnace  over  the  blast  furnace 
gives  the  founder  a  wider  choice  in  the  selection  of 
his  material.  To  demonstrate  definitely  the  import- 
ance of  the  electrothermic  reduction  of  iron  ore,  I  have 
set  up  at  Livet  an  electric  furnace  of  2,000  h.p. ,  which 
will  be  capable  of  producing  about  20  tons  of  castings 
in  24  hours.  The  current  strength  will  be  25,000 
amperes,  which  is,  I  believe,  the  greatest  used  hitherto 
in  electrometallurgy. 


The  Bell  Telephone  Compan)'  intend  building-  a  new  exchange 
in  Portage  la  Piairie,  Man.,  next  year,  the  site  for  which  was 
recently  purchased.  The  central  energy  system  wi'l  be  installed 
in  the  exchange. 

A  license  to  do  business  in  Ontario  has  been  granted  lo  the 
Benjamin  Eleclric  Manufacturing  Company,  an  Illinois  concern, 
Ihe  capital  to  be  employed  not  lo  exceed  $40,000.  Mr.  S.  P. 
Faiani,  of  Toronto,  is  named  as  Iheir  attorney. 

An  exhibition  is  to  be  held  in  Lyons,  Fiance,  one  of  the  prin- 
cipal features  of  which  will  be  all  electrical  devices  for  domestic 
uses,  and  no  motor  will  be  shown  which  exci  eds  the  capacity  of 
one  horse  power.  The  object  of  the  exhibition  is  to  bring  cheap 
electrical  appliances  nearer  to  the  people  in  order  that  the  great 
m'ss  may  derive  some  benefit  from  them  —  motors  that  may  be 
used  on  embroidery,  sewing  and  knitting  machines,  ventilators 
vacuum  carpet  and  rug  cleaners,  house-cleanning  machines 
floor  polisher--,  carts  for  transportii  g  objects,  turning  spits  in 
cooking,  etc. 
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HILE  the  added  matter  has  brought  ihe  volume  up  to  date  in  every  phase  of  this  study,  the  original  text,  as  prepared  by  its 
brilliant  author,  remains  to  entrance  the  reader.  New  illustrations  have  been  made  where  it  was  deemed  possible  to  further 
illuminate  the  explanatory  matter.  The  book  contains  no  mathematics.  The  phenomena  of  electricity  are  treated  in  splendidly 
arranged  word  pictures,  and  the  engineer,  the  student  and  the  non-technical  reader,  alike,  may  be  benefitted  and  entertained  by  this 
book. 
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"The  descriptions  are  helped  out  with  cuts  and 
diagrams  tliat  really  explain.  We  know  noth- 
ing that  gives  so  much  help  on  a  difficult  and 
complex  matter  in  so  short  a  space." — New 
York  Sun 

"We  can  unhesitatingly  recommend  this  bo' k 
to  all  non  technical  readers,  who  desire  a  simple 
and  yet  correct  account  of  the  different  features 
of  modern  electrical  development."  —  Street 
R  lilway  Journal,  New  York. 

"Is  admirably  adapted  to  instruct  the  nun- 
technical  reader  who  is  interested  in  that  sub- 
ject. *  *  »  Mr.  Child  enjoyed  a  high  leputa- 
tioii  for  the  clearness  and  intelligibility  of  his 
writing,  and  the  volume  in  question  exhibit* 
the.se  qualities." — New  York  Tribune. 
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large  circle  of  readers  oH  its  evident  merits"  - 
iMigiiieeriiig  News,  New  York. 
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SHARKS. 

A  bj'-law  will  likely  be  submitted  to  the  ratepayers  of  North 
Toronto  in  January  to  provide  for  the  installation  of  an  electric 
plant  for  commercial  lighting. 

The  City  Council  of  Ottawa  have  applied  to  the  Ontario 
Railway  and  Municipal  Board  for  permission  to  issue  $50,000  of 
debentures  for  extending  the  service  of  the  municipal  lighting 
system. 

A  by-law  was  carried  by  the  ratepayers  of  St.  Mary's,  Ont., 
on  August  27th  to  give  a  loan  of  $40,000  towards  building  an 
electric  railway  from  St.  Mary's  to  Embro.  The  road  will  be 
known  as  the  St.  Mary's  and  Western  Ontario  Railway. 

The  British  Columbia  Electric  Railway  Company  have  sub- 
mitted to  the  municipalities  interested  a  proposition  for  an 
electric  railway  from  New  Westminster  to  Westminster  Junction 
and  Eburne.    The  work  will  probably  cost  $500,000. 

The  Corporation  of  Saskatoon,  Sask.,  is  installing  waterworks, 
sewerage  and  electric  light.  The  contract  for  electrical 
apparatus  has  been  awarded  to  AUis-Chalmers-BuUock,  Limited, 
Montreal,  at  $16,651.  The  Robb  Engineering  Company,  of 
Amherst,  N.  S.,  were  the  successful  tenderers  for  engines,  at 
$11,212,  while  the  contract  fo'  three  boilers  was  given  to  the 


Canada  Foundry  Company,  Toronto,  at  $6,500.  The  amount  of 
the  lenders  accepted  for  the  different  works  totals  up  to  $188,- 
636.  Mr.  Willis  Chipman,  C.  E.,  of  Toronto,  is  the  chief 
engineer. 

The  Canadian  Westinghouse  Companj-,  Hamilton,  were  the 
successful  tenderers  for  supply  of  electrical  apparatus  for  the 
Corporation  of  Regina,  Sask. 

The  City  of  Winnipeg  recently  invited  tenders  for  the  building 
of  a  sub-sub-station.  Only  one  tender  was  received,  which  was 
much  above  the  architect's  estimate,  au9  new  tenders  have 
accordingly  been  invited. 

A  local  syndicate  at  Cobalt,  Ont.,  have  leased  from  the 
Ontario  Government  the  Hound  Chute  and  The  Notch,  both 
water  powers  on  the  Montreal  river.  The  Notch  is  24  miles  from 
Cobalt  and  the  Hound  Chute  four  miles. 

Messrs*  Wj-se  &  Middlemist,  engineers,  Toronto,  have  re. 
ceived  instructions  from  the  Ontario  Railway  and  Municipa 
Board  to  make  a  through  inspection  of  the  condition  of  the 
Hamilton  Street  Railway.  This  action  has  been  decided  on 
owing  to  complaints  from  citizens  of  Hamilton  against  the 
street  railway,  which,  they  allege,  is  in  an  unsatisfactorj-  con- 
dition. 
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III. 


The  Westii\ghouse 

Single  Phase  R-acilwa^y  System 


Westinghouse  Single-Phase  Passenger  Locomolive, 
New  York,  New  Haven  &  Hartford  R.  R. 


is  now  in  operation, 
or  in  course  of  instal- 
lation, on  the  follow- 
ing roa-ds : 

Vallejo,  Benecia  &  Napa 
Valley  Ry.,  Napa,  Cal. 

Atlanta  Northern  Railway^ 
Atlanta,  Ga. 

Warren  &  Jamestown  Street 
Ry.,  Jamestown,  N.  Y, 

Westmoreland  County  Rail- 
way, Dcrry,  Pa. 

Indianapolis  &  Cincinnati 
Traction  Co.,  Indian- 
apolis, Ind. 

Long  Island  Railroad,  Glen . 
Cove,  Long  Island^  N.  Y. 

Spokane  &  Inland  Traction 
Co.,  Spokane,  Wash. 

Pittsburg  &  Butler  Street 
Railway,  Pittsburg,  Pa. 

St.  Clair  Tunnel  Co.,  Grand 
Trunk  System  (Sarnfa 
Tunnel). 

New  York,  New^  Haven  & 
Hartford  Railroad,  New 
York. 

Erie  Railroad,  Rochester  Di- 
vision. 


Weslinghouse  Single-Phase  Freight  Locomotive, 
Spokane  &  Inland  Traction  Co. 


Canadian  Westinghouse  Co.,  Limited 

Generatl  Offices  and  Works,  Ha.milton,  Ontacrio 

For  PaLrticulars  Address  Nearest  Office 
Lbwior  BIdg.,  King  a.r\d  Yonge  Streets,  Sovereign  Bank  of  Canada  BIdg.. 

Toronto  Hamilton  Montreal 

152  HaLStintfs  Street  922-923  Union  Bank  Building         134  Grainville  Street 

Vancouver  Winnipeg  HatlifaLX 
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ess 


jV|c  Latent'  Bate 


T.W.NESS  I 

:  '^3'-  ^ 


TELEPHONES 


Switcti-Boards  and  flnnunciaiors 


Nesspnones,  Montreal 

y     732  DoFChester  St 

FIRE  ALARM  APPARATUS  and  U  MONTR&fiL 

TELEGRAPH  INSTRUMENTS         xdepbon. m^.,o. 


^  "YOUR  EL&GTRlGflL  SUPriY" 

 HOUSE  

61  St.  Sulpice  Street         -  -  MONTRE/VU 


WE  RECOMMEND 


E 


Anti- 
Friction 


I 


For  Dynamos  and  all  Electrical 
Machinery.  Always  in  market 
for  Scrap  Copper,  Wire  and  Brass 

Syracvise  Smelting 
Works 

Montreal,  Que. 


The  Electrical  Construction  Co.  of  London,  Limited 


Perfection 
Type 


33-40  Dundas  Street,  London,  Can.— Phone  1103. 

Dynamos  and  Moiors 


Multipolar, 
Bipolar,  Direct 
Connected  or  Belted 


High  efficiency.    Desijjned  for  any   required  speed  or  voltag-e. 
We  contract  for  complete  installations. 
We  repair  machines  of  any  make. 

Estimates  cheerfully  eriven.    Descriptive  matter  furnished  on  application. 


MUNICIPALITIES  AND  ILLUMINATING  COMPANIES 

Can  save  money  on  Electric  Plant  and  on  its  Operation  and  Maintenance 

by  communicating  with 

THE  UNITED  ELECTRIC  COMPANY,  Limited,  TORONTO 


r 


CdLnaLdian  White  Company,  Limited 

SOVEREIGN  BANK  BUILDING,  MONTREAL,  CANADA 

WINNIPEG  OFFICE:  BANK  OF  BKITISH  NOR.TH  AMERICA  BUILDING 

SNGINMMRS  AND  CONTRACTORS 

FOR 

Steam  aLnd  Electric  R&ilroa^ds:  Electric  Light  a.nd  Power  Pla^nts  :  Bviilding  Con- 
struction: Water  a.nd  Ga.s  Works:  Docks.  HoLrbor  Works,  etc..  etc. 


J.  G.  WHITE  &  COMPANY,  INC, 
New  York  City 


CORRESPONDENTS 
J.  a.  WHITE  <S  COMPANY.  LIMITED, 
London,  England 


WARI.\a-*^HITE  BL  fLDINO  CO. 
London,  Eagland 


WE   BUY,  SELL  AND  EXCHANGE 

DYNAMOS  and  MOTORS 

WHAT  HAVE  YOU  FOR  SALE?    WHAT  HAVE  YOU  TO  EXCHANGE ?    WHAT  CAN  WE  SELL  YOU? 

We  Have  the  Lnrgest  Electrical  Bepniv  SJiop  in  Cauadu 


FRED.  THOMSON  CO. 

LONG   DISTANCE   PHONE   MAIN  3149 


110-112^11^  CRAIG  STREET. 


MONTREAL 


Electrical  News 


SIXTEENTH  YEAR. 
No.  10. 


TORONTO,  MONTREAL  —    OCTOBER,  1906    —  WINNIPEG,  VANCOUVER 


PRICE  lo  CENTS 
$i.oo  Per  Year. 


"SUPERIOR"  Alternating 
Current 
Induction  Motors 

Single  PhoLse,  Mvilti  PKa.se, 
Constant  Speed,  Variable  Speed 

Alternators  for  Power  and  Light 


"SUPERIOR**  Direct  Current 
Machines  to  suit  all  Conditions 


THE  UNITED  ELECTRIC  CO.,  limited 

468-474  King  Street  West,  TORONTO 


WIRES  AND  CABLES 


R.vibber  Covered  Wire,  R.\ibber  Covered  CoLble, 
WeoLtherproof  Wire,  Weatherproof  Cable,  Slow 
Burning  WeoLtherproof,  Twin  Conduit  Wire, 
Cotton  Covered  Flexible  Cord,  Silk  Covered 
Flexible  Cord,  Magnet  Wire,  Fixture  Wire,  An- 
nunciator Wire,  Office  Wire,  Galvanized  Iron 
Wire,  Galvanized  Span  Wire,  Bare  and  Insulat- 
ed Wire  of  all  Standard  Kinds. 

SAMPLES  AND  PRICES  FURNISHED  ON  APPLICATION 

CANADIAN  GENERAL  ELECTRIC  COMPANY,  Limited 

Head  Office,  TORONTO.  ONT. 

District  Offices—  MontreaLl  Halifax  Ottawa  Winnipeg  Vancouver  Rossland 
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I,ong  Distance  Telephone  Main  41 18 

VoltSL  Electric 
R.epair  Works 

Electrical  Repairs 
of  all  kinds 

Repaired  and  Reconstructed 

88  Adelaide  Street  West, 
TORONTO 

D.  MCGREGOR  JOHNSTON,  Proprietor. 


TORONTO 


The  Local 
Hardware  Man 


1 
i 


I 


Is  one  of  the  first  to  know  of 
contemplated  building  oper- 
ations. His  favor,  his  "O.K." 
is_  worth  having.  Talk  up 
your  goods  to  him  through 

HARDWARE  AND  METAL 

Goes  everywhere  in 
Canada  weekly.  .  . 

THE  MacLEAN  PUBLISHING  CO., 
LIMITED 

Montreal  Winnipeg  Toronto 


T=l=T=l=I=jl=l=Jt^l 


1 
1 

i 


MONTRE>f\L. 

EleetPie  Light  Line  Wipe 
Incandescent  and  Flexible  Cords 

m,  \iim  m  mm  mi 

Rubber,  Magnet,  Office  and 
Annunciator  Wires 
Cables  for  Aerial  and  Undergpound  Use. 

U.  S.  Factory  :    America.v  Electrical  Works,  Providence,  R.  I. 
New  York  Store  :    W.  J.  Watso.v,  Agent,  26  Cortlandt  Street. 
Chicago  Store  :    F.  E.  Donohoe,  Agent,  82  Lake  Street. 


Electrica>.l  R^epadrs 

The  Best  Equipped  and  Oldest  Fiim  in  Canada 

Eiecirlc  Repair  &  Goniraoiino  60. 


617  &  619  Lazauchetiere  St. 


MOSTREAL        •        Bell  Tekphoae  Mala  2177 


The  Old 
Machinery 


or  plant,  or  tools  for 
which  you  have  no 
present  use,  might  be 
sold  or  rented  to  some 
other  reader  of  the 
Contract  Record  by 
the  investment  of  a 
few  dollars  in  adver- 
tising. 


\MiinnnniiiinniininmnnniiiiiinfmRnnniniininnninininfliiinii' 


Do  You  Want 


BUSINESS? 


If  so.theNorih-Western 
field  and  Western  Canada 
offer  you  the  grandest  op- 
portunity of  your  life. 
We  reach  the  people  who 
Buy  and  can  tell  you  all 
about  it. 

Do  you  want  a  Repre- 
sentive  ? 

Write  us 

Western  Canada  Contractor 
and  Builders'  Gazette 
rao  Union  Bank,  WINNIPEG,  M«N. 


%iiiiiiiiiiiiiiiHiiiiiiiiiiiiiiiiiiiiiiniiiiiuiiiinniiuiiiiiiiiiiiiuiiiiiiiiiiiiiHnmi 


STUART-HOWLAND  OOlVIPANY 


MANUFACTURERS  OF.. 


The  Most  Symmetrical  and  Substantial  Line  of 


Street  Railway  Overhead  and  Pole  Equipment 

On  the  Market.   Everything  Fully  Guaranteed. 
Also  Dealers  in  Everything  Electrical.    Largest  and  Most  Complete  Line  in  the  East 

BOSTON 


261-287  Devonshire 
4-5  WilhroD  St. 
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Pair 


McCormick 
Tvirbirves 

1,400  H.P.,  400  R.P.M.,  160  feet  head,  driving  generator 
in  power  plant  of  the  Cascade  Water,    Power  and   Light  "^89 
Company,  British  Columbia. 

We  Design  and  Build 

Turbines  to  Meet  Requirements 


S.  Morgan  Smith  CompanyrYorK,pa.,u.s.ft, 


Branch  Office:  176  FEDERAL  STREET,  BOSTON,  MASS. 

Write  tor  catalOQue  it  interested 


WIRES  AND  CABLES 

Telephone,  Telegraph  and  Electric  Power  Purposes. 


THE  WIRE  AND  GABLE  COMPANY, 


The  McEWEN 

In  Simple  and  Compound  Units 


HIGH  SPEED 
AUTOMATIC 


Unexcelled 

for 
Simplicity, 
Efficiency 

and 
Economy 


1 7- IS  X  20  Tandem  Compound. 

WRITE  FOR  LATEST  BULLETIN  AND  PRICES. 


Waterous  Eng^ine  Works  Co. 

BRANTFORD,  CANADA 


n 
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"SHAWMUT" 

Enclosed  Fuses 

ABSOLDTELY  RELIABLE 

National  Electrical  Code  Standard 


PORCELAIN  CUTOITS 


Bases 


EVERYTHING 
UP-TO-DATE 

JUST 
PUBLISHED 

NEW  BULLETIN 
NEW  PRICES 
NEW  DISCOUNTS 


Chase-Shawmiit  Co. 

NEWBURYPORT.  MASS. 


October,  1906 
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NOTES. 

To  further  enhance  the  utility  of  the  incandescent  electric 
light  a  Chicago  man  has  devised  an  attachment  which  can 
readily  be  connected  with  the  ordinary  electric  lig'ht  fixture  and 
the  light  carried  to  various  parts  of  the  room.  The  casing 
which  holds  the  apparatus  has  a  screw-threaded  nipple  at  the 
top,  the  nipple  fitting  info  an  ordinary  electric  bracket.  Mount- 
ed on  a  shafi  within  the  casing  is  a  roller,  which  winds  and  un- 
winds similar  to  a  shade  roller.  Wrapped  around  the  roller  is 
the  electrical  wire  connection  with  ihe  incandescent  globe.  The 
lamp  can  be  carried  from  place  to  place  as  desired,  the  roller 
unwinding.  When  it  is  desired  to  shorten  the  wire  the  latter  is 
allowed  to  unwind  itself  upon  the  roller.  Such  a  simply  attach- 
ment would  be  useful  in  many  contingencies. 

A  1,000-volt  direct-current  railway  is  being  built  between 
Cologne  and  Bonn,  Germany,  17.6  miles.  The  terminal  portions 
of  the  line  are  on  the  500-volt  city  systems,  but  outside  of  these 
the  working  conductor  consists  of  two  overhead  trolley-wires, 
hung  from  a  suspension  cable,  which  receive  current  at  900  volts 
dynamo  pressure.  Another  peculiarity  of  the  overhead  work, 
besides  the  use  of  two  trolley-wires  in  parallel,  is  the  double  in- 
sulation employed  ;  the  trolley-wires  are  insulated  from  the 
suspension  cable  and  the  latter  is  insulated  from  the  pole  brack- 
ets. The  track  rails  are  bonded  by  two  flat  copper  strips  at 
each  point.  The  rolling  stock  is  to  be  run  in  multiple-unit 
trains,  up  to  four  cars  long  (two  motor-cars  and  two  trailers). 
The  motors,  of  which  each  motor-car  has  two,  contain  auxiliary 
or  commutating  poles  between  the  (four)  main  poles.  They  are 
of  130  h.p.  each,  at  700  r.p.m.  The  gearing  is  i  to  3.1.  The 
cars  have  both  pneumatic  ar.d  hand  brakes.  Current  is  collect- 
ed by  two  bow  collectors  on  each  car. 


LOW  SUMMER  TOURIST  RATES  WEST. 

During  the  entire  summer  the  Chicago  and  North  Western 
Railway  will  have  in  effect  very  low  round  trip  tourist  rates  to 
Colorado,  Utah,  California,  Oregon,  Washington  and  British 
Columbia  points.  Choice  of  routes  going  and  returning  with 
favorable  stop-overs  and  time  limits.  \''ery  low  excursion  rates 
to  the  Pacific  Coast  from  June  25th  to  July  7th.  For  further 
particulars,  illustrated  folders  etc.,  write  or  call  on  B.H.  Bennett, 
Genera!  Agent,  2  East  King  Street,  Toronto,  Ont. 


FUSE  WIRE 

BATTERY  ZINCS 
BATTERY  COPPERS 
WIRE  SOLDER 

THE  CANADA  METAL  GO. 

WILLIAM  ST.,     -     TORONTO,  ONT 

Phone  M  1729. 


"CALVADUCT"AND"LORICATED" 
CONDUITS 

FOR  INTERIOR  CONSTR.UCTION 

Conduits  Company  Limited 

Sole  Manufacturers  under  Canadian  and 
U.  S.  Letters  Patent 

TORONTO        -  CANADA 


Please  mention  the  Canadian  Electrical  News 
when  corresponding  wiih  advertisers. 


The  JOHN  McDOUGALL  CALEDONIAN  IRON  WORKS  CO.,  Limited 

MONTREAL,  P.  Q. 

BOILERS; 

Return  Tubular,  "McDougall" 
Water  Tube,  etc. 

TANKS: 


Water  Tanks,  Penstocks,  Ore 
Buckets 


wo    Worthlrvgton   3   stex.(<e  Tvjrblrves   &.nd  McCormlck 
Water  WKeels  built  for  Port  Arthur.  Ont..  Wa-ter 
Works,  coinblned  capacity  1440  gallons  per 
ii\inute  afiainst  J50  feet  head. 


MACHINERY: 


66 


Complete  Power  Plants  built 
and  installed 

Sole  Manufacturers  in  Canada  of 

Worthington"  Turbine  Pumps  and 
"Doble  "  Impulse  Water  Wheels 


IV. 


THE  CANADIAN  ELECTRICAL  NEWS 


October.  1906 


PUBLICATIONS. 

The  Van  Nostrand  Company,  New  York,  have  just  published 
the  sixth  edition  of  "Management  of  Electrical  Machinery", 
by  Francis  B.  Crocker,  E.M.,  Ph.D.,  and  Schuyler  S.  Wheeler, 
D.  Sc.  A  large  amount  of  new  and  amended  material  has  been 
introduced,  such  as  the  management  of  alternating  current 
generators  and  motors,  both  single  and  polyphase,  and  that  of 
railway  motors.  The  book  is  thoroughly  illustrated  and  is  well 
worth  the  price  of  $i.oo  asked  by  the  publishers. 

Dr.  Carl  Michalke  is  the  author  of  a  valuable  work  entitled 
"Stray  Currents  from  Electric  Railways".  This  book  has  been 
translated  by  Otis  Allen  Kenyon  and  published  by  the  McGraw 
Publishing  Company,  of  New  York.  The  author  has  collected 
a  great  deal  of  data  concerning  leakage  currents  from  electric 
railway  returns  and  the  book  is  well  worth  its  price,  which  is 
$1.50. 

Cecil  P.  Poole,  a  member  ot  the  American  Institute  of  Elec- 
trical Engineers,  has  written  several  articles  for  the  American 
Electrician  on  the  subject  of  "Designs  for  Small  Dynamos  and 
Motors".  These  have  now  been  printed  in  book  form  by  the 
McGraw  Publishing  Company,  of  New  York,  with  several  new 
chapters  added  and  the  direct  current  designs  have  been  revised 
in  accordance  with  the  changes  in  the  practice  of  dynamo  and 
motor  design  which  have  occurred  since  their  first  publication. 
This  book  retails  at  $2.00. 

Whittaker  &  Company,  London,  Eng.,  and  New  York,  have 
just  published  "Polyphase  Currents",  by  Alfred  Still,  author  of 
"Alternating  Currents  and  the  Theory  of  Transformers."  The 
book  treats  of  the  theoretical  considerations  involved  in  polj'- 
phase  working  in  such  a  manner  as  to  commend  itself  to  practi- 
cal engineers  and  those  students  who  are  without  the  mathe- 
matical knowledge  required  for  the  stud}'  of  the  more  advanced 
works  on  the  subject.  It  contains  numerous  diagrams  and  sells 
for  six  shillings. 

The  Cascade  Power  Company,  Limited,  has  recenlly  been 
Jegistered  at  Somerset  House,  London,  Eng.,  with  a  cnpital  of 


£75,000,  in  shares.  The  objects  of  the  company  are  to 
acquire  the  assets  and  undertaking  of  the  Kettle  River  Power 
Company,  Limited,  of  British  Columbia,  incorporated  in  October 
1900. 


MOONLIGHT  SCHEDULE  FOR  NOVEMBER 


Date. 

I.ight. 

Date. 

1 

Eztin£^ish. 



No.  01 
Hours. 

0  V  ,  1 

No  Light 

Nov.  1 
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2 

5  20 

2 

7  40 

2  20 

3 

5  20 

3 

8  20 

3  00 

4 

5  20 

4 

9  00 
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5 
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5 
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0 
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7 

1 1  20 

6  00 
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11  30 

13 
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>4 

5  50 
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13  00 
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16 
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16 
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'7 
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13  00 

'7 

.S 

18 
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18 
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19 

5  00 

20 
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13  10 

20 

5  00 

21 
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21 

5  00 

22 

6  20 

13  20 

22 

10  00 

23 

6  20 
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1 1  00 

24 

6  20 

7  20 

0  00 

25 

6  20 

6  20 

26 

I  00 

1  26 

6  20 

5  20 

27 
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27 
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28 
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29 
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2  30 

30 

No  Light 
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1 
i 
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t  PACKARD  TRANSFORMERS  " 


\ 
I 

X 


THE 


MONTREAL 


PACKARD   ELECTRIC  COMPANY 

LIMITED 

-  ST.  CATHARINES  -  WINNIPEG 
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SPARKS. 

Mr.  Hugh  B.  Morris,  electrical  contractor,  has  secured  the 
power  and  lighting  wiring  of  the  Molsons  Brewery,  Montreal. 

The  annual  convention  of  the  American  Street  and  Interurban 
R=iilway  Association  will  be  held  at  Columbus,  Ohio,  October 
15  to  19. 

The  Strathcona  Radial  Tramway  Company  have  asked  the 
Town  Council  of  Straihcona,  Alia.,  for  an  exclusive  franchise  for 
an  electric  railway  to  run  between  Strathcona  and  Edmonton. 

The  Corporation  of  Port  Arthur,  Ont.,  have  placed  contracts 


for  an  important  extension  to  the  municipal  hydro-electric  plant. 
The  water  wheel  portion  of  the  equipment  will  consist  of  a  pair 
of  30"  special  Crocker  turbines  arranged  in  horizontal  steel  ca^e 
discharging  centrally,  and  developing  1,300  h.p.  at  450  r.p.n. 
under  85'  working  head,  the  runners  being  of  bronze.  For 
government  there  will  be  a  type  "C"  Woodward  water  wheel 
governor.  The  coni  ract  for  the  turbines  was  placed  with  the 
Jenckes  Machine  Company,  Limited,  Toronto,  which  company 
also  built  the  two  turbine  plants  already  embraced  in  the  Port 
Arthur  municipal  plant.  The  turbine  unit  will  be  direct-con- 
nected to  an  Allis-Chalmers-BuUock  generator. 


SUNBEAM 


The  High  Priced  La^mp 


MaLhufaLctvjred  byj 


The  SUNBEAM  INCANDESCENT  LAMP  CO. 

of  Canada,  Limited. 

Ma.ln  Office:    TORONTO       "        Fa^ctory :    ST.  CATHARINES 


Oneida  Galvanized  Chain 

For  Arc  and  Incandescent  Lamp  Suspension 


Send  for  free  -sa.mple  to  haLng 
one  lamp   stating  length  required 


MoLrvvif a.ctvjred  by 


ONEIDA  COMMUNITY,  Limited 

NIAGARA  FALLS.  ONTARIO 

PLEASB  NOTB 


The  new  home  of  the  Best  Dry  Battery  after  October 
I  St,  1906,  will  be  474  to  478  King  Street  West, 
Toronto,  where  we  will  have  three  times  the  capacity 
of  our  old  factory. 

We  bee  to  thank  the    trade    for  their 
support  which  has  made  this  possible. 


generous 


The  BERLIN  MLBCTRICAL  MFG.  CO. 

TORONTO,  ONT. 
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LONDON  FAIR  EXHIBITS. 

At  the  Western  Fair,  London,  the  Labatt  Mfg^.  Company  of 
that  city  exhibited  their  g-as  and  g-asoline  engines,  which  drew 
many  encomiums  from  competent  judges  who  saw  and  examined 
them.  Another  interesting  exhibt  was  that  of  the  Maple  Leaf 
Automobile  &  Electric  Company,  who  displayed  a  very  neat  and 
efficient  plant  for  the  electric  lighting  of  a  private  house. 
Leonard  &  Sons  also  contributed  a  fine  dislay  of  engines. 


The  Federal  Electric  Construction  Company  of  Brantford 
have  secured  the  contract  for  fitting  up  1  he  workmen's  houses 


that  have  been  erected  by  the  Plymouth  Cordage  Company  at 
Welland.  They  have  practically  completed  their  work  and  re- 
prot  that  the  company  expect  their  works  to  be  operating  this 
month. 

The  fire  hazard  of  electricitj'  as  computed  from  the  fire  losses 
in  New  York  City,  from  1902  to  1905,  is  verj-  slight  as  compared 
with  the  other  causes  of  fires.  The  total  number  of  fires  trace- 
able to  defective  electrical  wiring,  or  other  electrical  causes, was 
in  that  time  only  361,  which  is  1.34  per  cent,  of  the  total  number 
of  fires;  the  total  loss  from  these  361  fires  was  $207,610,  which 
is  1. 15  per  cent,  of  the  total  loss  from  fires  due  to  all  causes. 
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GOLDIE  CORLISS  ENGINES 

Vertical  and  Horizontal, 
Simple,  Tandem  Compound 
and  Cross  Compound 


SPECIAL    FEATURES : 

[NOISELESS  RUNNING,  RIGIDITY  OF  FRAME, 
GENERAL  DESIGN,   CLOSE  REGULATION 


GOOD 
ETC. 


TI16  GOLDIE  &  MGGULLOGH 

CO..  Limited 

GALT      -       ONTARIO       -  CANADA 


21  aad  42  X  30  Vertical  Compound  Goldie  Corliss  Easine 


W'kstern  UkANCh 

248  McDERMOTT  AVE.,  WINNIPEG, 


MAN. 
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"THE  RIGHT  THING  FOR  THE  RIGHT  PLACE  " 


No.  50724 
Moulding  Receptacle 


FIELDING 


RECEPTACLES 

find  favor  with  linemen  because 
they  are  easily  and  quickly  wired. 

No  other  receptacle  can  com- 
pare with  them  for  STRENGTH, 
NEATNESS  and  ECONOMY,  in 
moulding  work,  in  the  varied 
lighting  efFect.s  such  as  theatre 
border  lights  or  window  lights. 


I] 
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No.  23210 
Cleat  Receptacle 


Manufactured  in  Canada  under  the  Canadian  Patent  No.  82620  Aug.  25,  1903,  by 

R.  E.  T.  PRINGLE  CO..  Limited 

Manufacturers  and  Dealers  in  Electrical  Apparatus  and  Supplies 

ST.  JOHN.N.B.  MONTREAL,  QUE.  TORONTO,  ONT.  WINNIPEG.  MAN. 

Show  Room  :  I6-I8   Victoria  Sq.,  Montre.il 
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Interpolar 


Generators 


One  ot  six  940^  k.  w.  Interpolar  Waterwlitel|Driven)^Generators  built 
by  us  for  the  Northern  ^Aluminum  Company.  Limited,  Quebec. 


ALTERNATING  CURRENT  MACHINERY:  R-'-'i  Type  c.ener 

ators.     Engine  lype 

Generators.  Flywheel  Type  Generators.  Waterwheel  Type  Generators.  Synchronous 
Frequency  Changers.  Induction  Motor  Frequency  Changers.  Synchronous  iNlotor-Gener- 
ator  Sets.  Induction  Motor-Generator  Sets.  Synchronous  Motors.  Induction  Motors. 
Transformers.    Turbo  Generators.  Switchboards. 

DIRECT    CURRENT    MACHINERY:    Heltcd  Type  Motors  and  Generators. 

hngine  Type  ("enerators.     Kail  way 
Gener.itors.     Sdiall  M  ukipolar  Motors  and  GSneraliirs ,      Street  Car  Ktiuipments.  Bulloclc 
Teasers  for  Printing  Presses.     Multiple  \^oltage  Balancing  Sets.     Multiple  Voltage  Variable 
Speed  Equipments.     Switchboards.    Small  Bipolar  and  Multipolar  Motors  and  Generators. 

ALLIS-GHALMERS-BULLOGK 

LIMITED 


Head  Office  and  Works  :  MONTREAL 


DISTRICT  OFl'ICES 


Now  Glasgow.  N.  S.,  Telephone  Bldg. 
Montreal,  Soveroifiii  Bank  Bld^. 
Toronto,  McKinnon  BIdg. 


Winnipori.  Canada  Life  BIdri. 
Nelson,  Josephine  St. 
Vancouver,  416  Seymour  Si. 


viii. 


ihE  CANADIAN  ELECTRICAL  NEWS 


October,  1906 


CLASSIFIED  INDEX  OF  ADVERTISERS. 


Ill 

IV 


ALTERNATORS. 

Allis-Chalmers-Bullock   vii 

Canadian  General  Electric  Co   I 

Electric  Repair  and  Contracting  Co.  ...  II 

Electrical  Construction  Co.  of  London. .  .  IV 

Pringle  Co.,R.  E.  T   .vi 

Packard  Electric  Co   iv 

Thompson  &  Co  ,  Fred   IV 

United  Electric  Co.,  Limited  I,  IV 

BABBITT  METAL. 

Canada  Metal  Co  

Syracuse  Smelting  Works  

BOOKS  AND  MAGAZINES. 

Canadian  Hardware  &  Metal  Merchant.  II 

Standard  Wiring  

Spon  &  Chamberlain   x 

BOILERS. 

Goldie  &  McCulloch  Co   vi 

McDougall  Caledonian  Iro.i  Works,  J  in 

Robb  Engineering  Co   >>ii 

BATTERIES 

Berlin  Electrical  Mfg.  Co   .  .  v 

Kronberg  &  Co  

COMMERCIAL  AGENCIES. 
Bradstteet's  

CROSS-ARMS,  SIDE-BLOCKS,  AND 
BRACKET-ARMS. 

Stuart-Howland  Co   H 

CASTINGS  AND  PATTERNS 

McDougall  Caledonian  lion  Works,  J  iii 

CONDUIT  TUBING 

Collyer  &  Brock   x 

Montreal  Electric  Co     "I 

Conduit  Company  Limited   iii 

ELECTRIC  WIRE 

OkoniteCo  

ELECTRICAL  INSTRUMENTS. 

Weston  Electrical  Instrument  Co    w 


ENGINES  (GAS  AND  GASOLINE). 

Canadian  McVicker  Engine  Co    ix 

Dymond  Gas  &  Engine  Co   li 

Goldie  &  McCulloch  Co   vi 


ENGINES  (STEAM). 

Allis-Chalmers-Bullock   

Goldie  &  McCulloch  Co  

Waterous  Co  

Robb  Engineering  Co  


1 

xii 


ELECTRICAL  SUPPLIES. 

Bongard  &  Co.,  C.  W   viii 

Canada  Metal  Co   iii 

Collyer  &  Brock    x 

Dawson  &  Co.,  J.  A   x 

Forman,  fohn   x 

Midland  Electric  Co   x.i_ 

Munderloh  &  Co   '\ 

Ness,   McLaren  &  Bate   IV 

Northern  Electric  &  Mfg.  Co   xvi 

Okonite  Co   ix 

Pringle  Co.,  The  R.  E.T   yi 

Packard  Electric  Co   iv 

Shedrick,  C  E   xiii 


ENGINEERS  AND  CONTRACTORS. 

Aitken,  K.  L   xv 

Brandeis,  Charles   xv 

Canadian  White  Company   IV 

Collyer  &  Brock   x 

Electric  Repair  and  Contracting  Co   II 

Gest,  Guy  M   xv 

Kelsch,  R.  S   xv 

Merrill,  E.B   xv 

Marchand  &  Co.,  P.  E   xv 

Flews  &  Trimingham    xv 

Parke,  R.  J   xv 

Starr,  Son  &  Co.,  John    xiii 

Shepherd,  S   xvi 

Thompson  &  Co.,  Fred   IV 

Westcott  &  Grier   xv 

FUSES  AND  FITTINGS 

Chase-Shawmut  Co   v 


GENERATORS  AND  MOTORS. 

Allis-Chalmers-Bullock  vii 

Canadian  General  Electric  Co   I 

Collyer  &  Brock   x 

Canadian  Westinghouse  Co  Ill 

Electric  Repair  and  Contracting  Co   II 

Electrical  Construction  Co.  of  London.  .  .  IV 

Packard  Electric  Co   iv 

Pringle  Co.  ,R.  E.  T   vi 

Starr,  Son  &  Co.  John   xiii 

Thompson  &  Co.,  Frtd   IV 

United  Electric  Co  I,  IV 

GALVANIZED  CHAIN  FOR  RAISING  AND 
LOWERING  ARC  LAMPS. 

Oneida  Community,  Limited   v 

INSULATING  MATERIALS 

Okonite  Co     ix 


*   INSULATED  WIRES 

Okonile  Co  


LIGHTNING  ARRESTERS. 

Pringle  Co.,  R  E.  T  


LAMPS. 

.\1  is-Chalmers-Bullock   \ii 

Canadian  General  Electric  Co.   I 

Canadian  Westinghouse  Co     Ill 

Electric  Repair  and  Contracting  Co   II 

Forman,  John   x 

Packard  Electric  Co..  The   iv 

Pringle  Co.,  R.  E.  T   vi 

Sunbeam  Lamp  Co   v 

Thomson   &   Co.,  Fred   IV 


MICA. 


Kent  Brothers. 


METERS. 

Canadian  General  Electric  Co   II 

Canadian  Westinghouse  Co   Ill 

Packard  Electric  Co   vi 

OFFICE  FURNITURE. 

Canadian  Office  &  School  Furniture  Co.  II 

POLES  (CONCRETE) 

Concrete  Pole  Co  xiii 


PULLEYS. 

Goldie  &  McCulloch  Co   v. 

PUMPS. 

.Allis-Chalmers-Bullock   xii 

Goldie  &  McCulloch  Co   vi 

McDougall  Caledonian  Iron  Works,  John  iij 

RAILWAY  FEED  WIRE 

Okonite  Co   ix 


REPAIRS  (ELECTRICAL  | 

Collyer  &  Brock   x 

Chase-Shawmut  Co   iii 

Electric  Repair  and  Contracting  Co   II 

Thomson  &  Co.,  Fred   IV 

SWITCHBOARDS. 

AUis-Chalmers-BiiUock    vii 

Canadian  General  Electric  Co   I 

Canadian  Westinghouse  Co   Ill 

Collyer  &  Brock    x 

Chase-Shawmut  Co    ii 

Electric  Repair  and  Contracting  Co..  II 

Electric  Construction  Co.  of  London   IV 

Ness,  McLaren  &  Bale   I\' 

Pringle  Co.,  R  E.  T   vi 

Thompson  «S:  Co.,  Fred   IV 

United  Electric  Co   I, IV 

SWITCHES. 

-Auto-Safety  Electric  Switch  Co. ...  xi 

Bongard  &  Co.  C.  W   viii 

Chase-Shawmut  Co   ii 

TAPE  INSULATING 

Okonite  Co  i\ 

TELEPHONE  AND  TELEGRAPH 
SUPPLIES. 

Northern  Electric  A:  Mfg.  Co   wi 

Ness,  McLaren  &  Bale   IV 

.Stuart  -  Howland  Co   II 

Start,  Son      Co.,  lohn   xiii 

TELEPHONES. 

Ness,  McLaren  iV  Bate.   1\" 

Starr,  Son  &  Co.,  John   xiii 

TURBINES. 

.Allis-Chalmers-Bullock.  \  li 

Pitman.  Percy   xi 

Jenckes  Machme  Company   x 

Smith,  S.  Morgan    i 

TRANSFORMERS. 

.Allis-Chalmers-Bullock  vii 

Canadian  Westinghouse  Co   Ill 

Cinadian  General  Electric  Co    I 

Electric  Repair  and  Contract  Co. ....  II 

Packard  Electric  Ca   \y 

Pringle  Co.,  The  R.  E.  T   vi 

Thompson  &  Co.,  Fred   IV 

United  Electric  Co. .   I,|V 

WIRES  AND  CABLES 

Canada  Metal  Co  

Chase  •  Shawniut  Co  . 

Okonite  Co  

Philips  Electrical  Woiks,  Eugene  F. 
Wire  &  Cable  Co  


Ill 
ii 
ix 
II 


MANUF.\CTURED  BV 


Dia.morvd  H" 


SWITCHES 


Push  Switches 

Rotarv 
Switches 

lioor  Switches 

Standard 

Svpitchfs 


o  o 


APPLIANCES 

Galvanised 
Steel 

Wall 

Cases 

.Automatic 
Flush 
Kf  ceptaclf  s 
and  rhiRs 

o  o 


THE  HART  MANUFACTURING  COMPANY,  hartford.  conn 
Canadian  Agents:   Q.  W,  BONGARD  COMPANY,  Limited,  TORONTO,  CAN. 


October,  1906 


THE  CANADIAN  ELECTRICAL  NEWS 


r 


w 


^^^^^^^^^ 


THE  STANDARD 
FOR 

RUBBER 
INSULATION 


TRADE  MARK 
R-eg.  U.  S.  Pa.tor\t  Office 


maintain  their  high  electrical  efficiency  under  the  most  exact- 
ing conditions.  They  ure  not  affected  by  extremes  of  tempera- 
ture, commercial  acids  or  alkalies.    They  improve  with  age. 

The  plain  insulation  [without  a  protective  covering]  is 
soaked  three  days  in  water  before  being  tested. 

THE  OKONITE  COMPANY,  Limited 

253  Broadway,  NEW  YORK,  U.S.A. 


THE  ONLY  McVICKER 


f. 


Has  one  third  the 
parts. 

No  Gears,  Cams,  Ec- 
centrics or  Trigger 
work  of  any  kind. 

The  only  improve- 
ment on  Gas  and 
Gasoline  Engines  in 
40  years. 


Write  us  for  more  information 


The  Canadian  McVicker  Engine  Company,  Ltd. 

Gait,  Ontario 
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Prompt  Shipmet  from  Stocic  at  Right  Prices 
for  Reliable  Material. 


J.  A.  DAWSON  &  CO..  M'd'>?T^^I:'if'',Svfc 


THE  CROCKER  TURBINE 

Various  styles  of  setting  to  suit  different  locations  and 
heads  up  to  150  feet.  f  you  have  a  Water  Power  to  de- 
velop, we  should  be  glad  to  have  you  write  us.  Ask  for 
Bulletin  No.  200. 


THE  JENCKES  MACHINE  COMPANY,  Limited 


Sales  OMees 


TORONTO,  ItOaSLAlfJO, 
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Plant* 
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TELEPHONE  LINE 
SUPPLIES 

JoKrv  Forma^rv 
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THE  PLANT  OF  THE  HALIFAX  ELECTRIC  TRAMWAY  COMPANY 


Bv  Philip  A.  FreemAxN,  Chief  Engineer. 


The  subject  of  this  paper  covers  such  a  broad  field 
that  I  finally  decided  to  confine  my  paper  to  certain 
limits,  avoiding  all  intricate  formulae  and  deductions, 
although  both  are  necessary  for  the  competent  engineer. 

At  times  it  is  somewhat  difficult  for  an  engineer  to 
decide  upon  the  type  of  boiler  to  use,  and  in  every 
case  the  choice  should  depend  upon  the  nature  of  the 
work  demanded  whether  it  is  better  to  use  water  tube, 


has  also  connected  to  it  a  B.  &  W.  patent  superheater 
containing  about  330  sq.  ft.,  making  a  total  heating 
surface  of  3,150  sq.  ft.,  and  making  a  total  horse 
power  for  each  of  the  four  of  280  H.P. 

The  other  three  boilers  were  used  in  our  old  plant 
previous  to  the  invention  of  this  type  of  superheater. 
Boiler  pressure  carried  averages  150  bbs.;  temperature 
saturated   equals   370.28+100  deg.    superheat,   or  a 
externally  or  internally  fired,  etc.     Many  plants  are     total  tempers  ture  equal  to  470. 28  deg.  F;ih.  Saturated 


Halh  ax  Elkctric  Tramway — View  of  Engink  Room,  Showing  Three  Rice  &  Sargent  Engines. 


able  to  use  with  good  economy  a  return  tubular  boiler, 
and  the  selection  of  a  water  tube  boiler  would  be  of  no 
advantage  in  comparison  with  the  increased  first  cost. 
For  railroad  work,  and  for  that  where  the  demand  for 
steam  is  liable  to  increase  rapidly  during  certain  hours 
of  the  day,  the  water  tube  boiler  is  by  far  the  best. 
With  a  first-class  water  tube  boiler,  a  fireman  can 
carry  for  a  certain  length  of  time  from  50  per  cent,  ro 
100  per  cent,  above  the  rating  of  the  boiler. 

In  our  plant  at  the  Tramway  station  we  have  seven 
250  H.P.  Babcock  &  Wilcox  boilers.  (One  horse  power 
equals  30  lbs.  water  evaporated  per  hour  from  100 
deg.  Fah.  into  steam  at  100  lbs.  pressure,  or  341^  lbs. 
water  evaporated  per  hour  from  and  at  212  deg.  Fah.) 

Four  of  the  B.  &  W.  boilers  were  purchased  in 
1902  and  1903  for  our  new  plant,  and  each  of  the  four 

*Papcr  read  at  llie  aTiniial  mei  tinn  of  the  Mining'  .Soclc-ty  of  Nova  Scotia. 


steam  at  500  lbs.  pressure  equals  only  466.57  deg. 
P^ah.  You  readily  understand  that  before  any  con- 
densation takes  place  at  the  cylinders  the  steam  must 
lose  ail  its  superheat,  and  losses  from  condensation 
range  all  the  way  from  three  to  20  per  cent. 

We  have  also  installed  for  our  boilers  fourteen 
Jones  Underfeed  stokers.  In  February,  1899,  we  in- 
stalled two  Jones  Underfeed  stokers,  and  in  Novem- 
ber, 1H99,  eight  American  Worm  stokers.  We  install- 
ed the  American  for  its  automatic  feed  attachment.  In 
1 90 1  we  replaced  the  eight  American  stokers  with 
eight  of  the  Jones,  and  in  1904  ordered  four  new  Jones 
stokers  to  complete  our  new  plant,  making  fourteen 
Jones  stokers  in  the  plant.  In  one  year's  actual  oper- 
ation with  stokers  against  hand  firing  in  our  old  plant 
wc  showed  an  actual  saving  under  same  operating  con- 
ditions in  engine  room  of  i  1  per  cent.     .Since  install- 
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ing  the  automatic  feed  attachment  for  operating  stok- 
ers we  show  an  increased  saving  of  10  per  cent,  over 
feeding  stokers  by  hand.  With  hand  fired  boilers  we 
rebricked  boiler  walls  four  times  each  year ;  with 
stokers,  about  every  nine  months.  The  cost  for  parts 
of  stokers  per  year  is  about  one-half  what  it  costs 
for  grate  bars  under  hand  fired. 

We  use  a  Foster  regulator  on  our  steam  main  to  fan 
engines  that  regulates  the  steam  pressure  within  5  lbs. 
Also  from  shaft  of  air  fan  we  operate  our  stoker  feed 
attachment.  When  steam  drops,  Foster  regulator 
admits  more  steam  to  blower 
engine.  When  steam  rises  to 
150  lbs.  the  regulator  cuts  off 
steam  and  admits  less  air  and 
coal  to  furnace. 

We  have  installed  two  outside 
packed  plunger  feed  pumps  4" 
suction  and  3"  discharge.  We 
take  the  feed  water  from  a  Coch- 
rane open  heater  at  a  tempera- 
ture from  210  to  212  deg.  Fah. 
possible.  The  exhausts  from 
our  feed  pumps,  stokers,  and 
drips  from  our  car  house  and 
office  heating  systems  also  dis- 
charge into  open  heater.  The 
open  heater  receives  its  supply 
of  water  through  a  regulating 
valve  from  induction  heaters  on 
each  of  the  main  engine  exhaust 
piping.  The  average  degree  in 
temperature   received  from  the 

induction  heaters  equals  go  deg".  Fah.  above  city  water 
temperature.  We  are  connected  to  two  6"  city  water 
mains. 

Engine  Room. — We  have  installed  three  Rice  & 
Sargent  engines,  18"  x  36"  x  32"  x  150  revolutions  per 
minute,  made  by  the  Providence  Engineering  Co., 
Providence,  Rhode  Island.  Rated  capacity,  goo  I.  H. 
P.  Style  of  engines,  horizontal,  cross  compound,  con- 
densing, direct  connected.     Duties  or  guarantee  : 

Steam  consumption  at  450  H.  P  139-10  lbs.  steam 

"  "  "675     "   12  8-10 

"  "  "  900    "   13  25-100  " 

Horse  power  at  150  lbs.  steam,  28  per  cent;  cut-ofT. 

goo  H.  P.;  at  maximum  cut-off,  corresponding  indicat- 


ed horse  power,  1350.  Friction  of  unit,  no  load,  at 
150  rev. ,  61  H.  P. 

Generators. — On  engine  shafts,  one  C.  G.  E.  alter- 
nating generator  ;  type  A.  T.  B.  Class  48  fields, 
kilowatts  600  ;  rev.  150;  amps.  158,  good^^for  50  per 
cent,  overload  for  one  hour. 

Railroad  Equipment.— Three  induction  motors. 
Motor  end  :  Type  i.  Class  11.;  H.  P.,  330;  514  rev.; 
cycles,  60.;  volts,  2200  ;  amps.  85  ;  speed  514.  Direct 
current  end  :  Type  M.  P. ;  Class  6  fields  ;  horse 
power  225  ;  rev.  514  ;   Form  A.;  volts,  no  load,  325  ; 


Halfiax  Electric  Tramway — \'ie\v  of  Switchboard. 


full  load,  575  ;  amps.  3gi.  .■Mso  one  synchronous  set 
used  for  motor  circuit,  elevators,  etc.  Motor  end  :  C. 
G.  E.  Co.  make,  voltage  2300  ;  kilowatts,  300  ;  speed, 
600.  Coupled  to  a  direct  current  generator.  Sold  by 
Walker  Co.  Made  over  by  cutting  off  of  its  base, 
and  shortening  and  placing  a  coupling  on  its  shaft. 
This  direct  current  armature  is  operated  as  a  belted 
unit  to  a  13"  x  24"  x  24"  x  150  rev.  per  minute.  Robb 
engine,  1896  to  1902. 

Two  exciter  induction  sets,  C.  G.  E.  Co.  make. 

One  direct  connected  steam  driven  exciter  set,  C.  G. 
E.  make. 

Engine  made  by  Robb  Engineering  Co. ,  Amherst. 


Halh  ax  Electric  Tramway— Three  Induction  Motors  for  Tramw.w,  Synchronois  Motor  Ckneratv^r  Set 

FOR  Power  Circi  its,  En. 
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Four  type  R. ,  Form  A.,  100  light  series  arc  oil 
transformers,  primary  voltage,  2200  ,  secondary  volt- 
age 75)  amperes  7.5.,  for  street  arc  lighting,  cycles 
60. 

Also  one  50  series  arc  oil  transformer,  same  as 
above.  We  use  the  latter  for  commercial  arc  lighting, 
6.5  amps,  and  75  volts. 

Oiling  System. — We  use  one  receiving  tank,  one 


Halifax  Electric  Tramway— View  of  Boiler  Room,  Con- 
■  TAiNiNG  Seven  riABCOcK  &  Wilcox  Boilers  Equipped 
WITH  Jones  Stokers. 

200  gallon  capacity  Cross  oil  filter,  and  to  house  hot 
water  tanks.  We  use  the  latter  as  pressure 
tanks. 

Method  of  Operating. — All  dirty  oil  and  water 
flows  into  receiving  tank  from  engine  room  floor.  Also 
mechanically  arranged  that  on  this  basis,  as  water  and 
oil  weigh  1-9  less  per  measure  than  water,  and  by 
placing  a  drip  water  pipe  4" 
from  bottom  of  receiving 
tank,  and  piping  it  up  to  8" 
from  top  of  tank,  then  place 
an  overflow  oil  pipe  6" 
from  top  of  tank,  the  oil 
overflows  to  the  Cross  oil 
filter  and  the  water  goes 
to  the  sewer.  On  the  bot- 
tom of  the  pressure  tanks 
we  have  connected  a  city 
water  pipe  that  gives  about 
35  lbs.  pressure  on  our  oil- 
ing system.  The  method 
used  to  take  oil  from  Cross 
oil  filter  or  oil  barrel  into 
pressure  tank  is:  We  have 
connected  to  each  engine  a 
vertical  jet-condenser, 
from  condensers  a  1"  pipe 

main  to  pressure  tanks.  To  operate  we  close  the  city 
water  supply,  open  valve  on  filter  or  barrel,  open  the 
valve  to  condenser.  The  vacuum  takes  water  out  of 
tank  and  the  oil  takes  the  place  of  the  water  at  no 
cost  for  power.  ICach  tank  has  a  water  gauge 
glass. 

Kilowatts  generated  per  imperial  gallon  engine  and 
cylinder  oils,  1902,  1903,  1904  and  1905  : 


Oils  Used. 

1902.  190.-?.  1904.  1905' 

Eng.  Cyl.       Eng.  CyL       Eng.  Cyl.       Eng.  Cyl. 

2247  1024       1 140    676        686    622         413  570 

Total  Kilowatts. 
1902.  1903-  1904.  '905- 

4,908,432        5,393,248       6,008,290  6,084,600 

Kilowatts  Per  Imperial  Gallon. 
1902.  1903.  1904.  1905. 

Eng.  2184.44  4750-'  8758-32  1449° 

Cy'-    4793-3  7977-02         9659-75  '0674 

We  have  on  engine  room  floor  two  oily  waste  presses 
made  of  12"  pine,  about  24"  long,  with  i^"  screw, 
five  threads  to  the  inch,  the  lever  12"  long  from  its 
centre.  In  the  old  plant  we  had  to  press  waste  by 
hand  to  extract  the  oil.  We  saved  the  waste  for  two 
months  after  extracting  the  oil  by  hand.  Then  Wg 
placed  it  in  the  press.  The  press  saved  one  barrel  of 
oil.  Previous  to  purchasing  the  waste  press  we  used 
five  lbs.  waste  per  day.  Since  then  only  one  lb.  per 
day. 

Operating  and  Care  of  Boilers. — In  these  days  of 
keen  competition  it  is  absolutely  necessary  to  take 
every  precaution  for  reducing  operating  expenses,  of 
which  the  coal  pile  represents  a  large  pecentage.  At 
the  Tramway  plant  it  represents  62.5  per  cent,  at  the 
bus-bar.  The  best  of  boilers  will  not  take  care  of 
themselves,  and  will  generate  steam  according  to  the 
manner  in  which  they  are  treated.  Shovelling  cobl  in- 
to the  furnace  and  keeping  a  sufficient  supply  ol  water 
in  a  boiler  does  not  constitute  the  entire  duties  of  a 
fireman.  He  must  shovel  coal  and  feed  water  to  the 
boiler  intelligently,  and  study  the  peculiarities  of  the 
steaming  preperties  of  his  boilers  and  coal.  I  might 
add  that  no  two  boilers  of  the  same  make,  with 
exactly  the  same  handling,  will  give  the  same  results. 

The  proper  maintenance  of  boiler  demands  that  they 
should  be  shut  down  and  examined  inside  and  out 
thoroughly  at  least  every  nine  weeks.  At  the  Tram 
Company  we  shut  down  every  five  weeks.  The  boiler 
should  be  thoroughly  blown  out  and  cleaned,   even  if 


Halifax  Electrk.-  Tramway-  \'ii;w  Showing  Metiiop  of  1'ipini;,  Siiperiieater  and 
Sati  ratkh  Steam  Pipe  Connections. 


solvents  are  to  be  used  for  the  prevention  of  scale.  In 
our  plant  we  use  the  following  method  for  preventing 
scale  and  for  cleaning  the  boilers  :  The  feed  is  supplied 
to  the  boilers  through  the  6"  city  water  mains  to 
the  induction  heater,  then  to  the  Cochrane  open  heat- 
er. This  has  already  been  described.  When  the 
boiler  is  taken  off  the  line  for  cleaning  and  general 
overhauling,  we  pump  it  full  of  water  in  which  about 
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20  lbs.  of  sal-soda  have  been  dissolved,  while  it  is  still 
under  pressure  and  the  boiler  stop  valve  closed.  It  is 
then  allowed  to  remain  48  hours,  by  this  which 
time  the  steam  pressure  has  fallen.  The  blow-off  is 
opened  and  the  boiler  emptied.     It  would  seem  at  first 


Halifax  Elix  irr  Tramway  —  Westinghouse  Air  1'l.mps 
Used  for  Voltage  Regi  lation  and  Cleaning  Purposes. 

that  this  would  be  sufficient  to  thoroughly  clean  the 
boiler,  but  it  is  not  so.  If  the  feed  water  valve  is 
slightly  opened  and  the  water  allowed  to  flow  slowlv 
f^hrough  the  boiler,  it  will  then  be  thoroughly  cleaned, 
as  this  slow  filtration  through  the  boiler  seems  to  bring 
with  it  all  the  dirt,  scale,  etc.,  which  was  not  carried 
away  by  blowing  down.  Also  particular  care  should 
be  taken  that  the  feed  valves  of 
the  other  boilers  are  closed  dur- 
ing the  time  we  are  filling  the 
boiler  with  the  sal-soda  solution. 
Otherwise  brass  engine  fittings, 
etc.,  will  be  seriously  fiffected. 

Safety  valves  are  most  delicate 
parts  of  the  boiler  and  demand 
constant  care  and  watching,  it 
we  wish  them  to  work  fairly  ac- 
curately. My  experience  with 
spring  safety  valves  has  led  me 
to  adopt  the  rule  that  safety 
valves  shall  be  partially  lifted 
from  off  their  seats,  once  at  least, 
every  24  hours.  If  this  is  not 
done,  I  find  that  a  so-called  skin 
forms  on  spring  and  seat,  and  if 
the  valve  is  not  lifted  oftener  than 
once  a  week,  it  will  take  consid- 
erably more  pressure  to  lift  it 
than  for  which  it  was  originally 
set.  Another  very  serious 
trouble  with  safety  valves,  which 

often  occurs,  is  the  loosening  of  the  checknut,  and  if  this 
is  not  attended  to  immediately  upon  the  indication  of 
such  trouble,  the  steam  pressure  will  drop  and  all  steam 
escape  into  the  atmosphere,  shutting  down  the  plfint. 
Although  it  at  first  appears  difficult  to  the  engineer  or 
fireman  to  tighten  the  nut  and  set  the  valve  properly, 
nevertheless,  if  he  understands  his  type  of  valve 
thoroughly,  ho  can  accomplish  it  with  his  monkey 


wrench,  hammer  and  chisel  in  a  very  short  space  of 
time  with  perfect  safety  to  himself  and  plant.  If  the 
valve  should  commence  to  blow  off  and  steam  pressure 
drop  more  than  5  lbs.,  or  if  the  steam  pressure  should 
at  any  time  drop  more  than  proper  on  account  of  the 
safety  valve  blowing  off,  the  engineer  or  fireman  should 
at  once  assume  that  the  valve  is  out  of  order,  and 
must  be  attended  to  immediately.  If  check  nut  is  loose, 
it  can  be  remedied  by  turning  the  valve  spindle  to  the 
right  until  the  steam  stops  escaping.  Then  the  cap 
may  be  removed  and  the  check  nut  tightened  without 
further  difficulty.  The  boiler  pressure  should  be  in- 
creased to  the  same  point  at  which  the  valve  blew  off 
and  beyond  in  order  to  make  certain  that  th«  valve 
will  blow  off  at  the  proper  pressure.  This  point  can 
be  easily  obtained  by  slightly  turning  the  valve  in  the 
proper  direction. 

The  above  method  of  handling  the  safety  valve  is  that 
commonly  used  in  ordinary  practice,  but  for  close  regu- 
lation the  cushion  seat  should  also  be  raised  or  lowered 
according  to  the  range  within  which  it  is  desired  to 
have  the  safety  valve  act.  Under  no  conditions  should 
the  safety  valve  spindle  or  any  of  its  parts  be  struck  or 
hammered  in  order  to  make  it  close,  at  this  is  a  very 
dangerous  practice  and  is  liable  to  cause  more  or  less 
serious  explosions.  This  latter  precaution  of  mine 
may  seem  to  be  hardly  necessary,  yet,  in  my  own  ex- 
perience, I  have  seen  an  engineer  strike  down  on  the 
spindle  with  a  piece  of  6  x  6  wood  with  the  idea  of 
causing  the  valve  to  close.  Although  at  this  time  of 
which  I  speak  no  serious  results  occurred,  it  might 
have  caused  great  danger  the  very  next  time  it  was 
tried. 

My  experience  has  led  me  to  believe  that  boiler 
explosions  are  caused  by  careless  and  unintelligent 


llALii  AX  lu.ucrKK-  Tu.\M\\  \\     \u;\\  iM  Oil  .s\MtM. 


attention  to  the  supply  of  water  and  not  at  all  times 
through  inherent  defects  in  the  boiler.  The  gauge 
cocks  should  be  tried  regularly  in  order  to  delect  any 
false  indications  of  water  in  the  glass.  I'alse  indica- 
tion of  water  is  not  by  any  means  an  uncommon  occur- 
rence. The  sudden  breaking  of  a  gauge  glass  causes 
the  valves  of  the  column  to  be  closed,  and  on  replacing 
the  glass,  the  bottom  valve  is  opened  and  the  upper 
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one  forgotten.  The  glass,  under  such  conditions,  will 
show  false  water,  as  the  water  will  remain  in  the  glass 
until  the  boiler  is  emptied,  held  in  position  by  the 
vacuum  in  the  top  of  glass.  This  very  case  has  occur- 
red in  our  own  plant,  but  any  dangerous  results  were 
averted  by  prompt  action.  In  connection  with  this  I 
recall  an  answer  given  by  a  chief  engineer  in  the  West 
End  power  house,  Boston,  to  the  Board  of  Examiners. 
He  was  asked  what  he  would  do  if,  on  entering  a  boil- 
er roorft,  he  discovered  no  indication  of  water  in  his 
boiler.  He  said  he  would  make  sure  the  water  was 
shut  off,  close  all  drafts  and  open  his  furnace  door. 
On  being  asked  what  he  would  do  next,  he  replied  that 
he  would  leave  the  building  and  watch  it  from  a  safe 
distance. 

Pumps  are  usually  given  the  least  care,  worked  the 
hardest  of  the  equipment,  and  at  the  same  time  play 
the  most  important  part  in  a  station.  They  should  be 
given  the  same  careful  attention  as  the  steam  engine. 
We  make  it  a  practice  to  completely  overhaul  our 


Halifax  Electric  Tramway — Exterior  View  of  Power 
House. 


pumps  once  a  week,  in  order  to  detect  any  faults  that 
may  exist  or  are  liable  to  occur.  Special  care  should 
be  paid  to  the  water  plunger  and  valves.  Valves 
should  be  used  which  are  made  to  withstand  the 
temperature  of  the  water  which  passes  through  them. 
Disregard  of  this  may  cause  serious  trouble.  In  our 
plant  we  use  brass  valves  in  feed  water  pump.  We 
use  jet  condensers,  which  give  an  increased  economy 
of  20  per  cent.  Surface  condensers  should  not  be  used 
if  possible,  on  account  of  the  deteriorating  effect  of  the 
oil  upon  the  tubes  of  the  boilers.  And  if  the  water  is 
not  to  be  used  again  in  the  boilers,  then  there  is  no 
gain,  but  a  loss  in  installing  surface  condensers,  on 
account  of  increased  first  cost  and  increased  cost  in 
running.  Heaters  and  condensers  demand  the  same 
careful  attention  as  pumps. 

Engines. — The  selection  of  an  engine  demands  the 
same  careful  consideration  as  boilers,  whether  high 
or  low  pressure  ;  single  or  cmpound  ;  high  or  low 
speed  ;  steam  jacketed,  etc.  ;  for  heavy  and  variable 
loads,  the  compound  engine  is  generally  accepted. 
Large,  low  speed,  compound  engines  with  wide  ex- 


pansion are  generally  accepted  as  more  efficient  than 
single  cylinder  engines.  This  is  clearly  shown  by  the 
results  of  tests  on  the  compound  engine.  When  this 
engine  was  run  as  a  single  engine  it  used  24  lbs. 
steam  per  i  h.  p. ,  and  when  run  as  a  compound  engine 
with  the  same  load  steam  pressure,  and  under  the 
same  general  conditions,  it  only  used  20  lbs.  of  steam 
per  h.p.,  thus  demonstrating  that  the  compound  engine 
was  30  per  cent,  more  eflRcient  than  the  single  engine. 
Especially  are  compound  engines  more  efficient  wi'.h 
high  steam  pressures. 

•  Engines  for  street  railroad  work,  and  other  work 
imposing  sudden  changes  of  load  and  unusually  heavy 
strains,  should  be  built  with  heavy  forged  cranks,  and 
wheels  of  about  double  the  usual  weight,  and  with  all 
parts  in  such  proportions  as  will  give  perfect  work 
under  the  most  trying  conditions.  Governors  for  this 
work  must  be  especially  good  and  must  respond  to 
sudden  changes  of  load,  and  to  continue  to  regulate 
closely  under  all  circumstances.  The  variable  cut-off 
on  low  pressure  cylinder  is  also  a  strong  point  in  such 
engines  for  this  work,  as  it  ensures  quick  work,  quick 
regulation,  and  high  economy.  Under  variable  loads, 
the  regulation  of  our  Corliss  engines  is  within  3  per 
cent.,  giving  the  greatest  satisfaction,  and  up  to  the 
present  lime  three  of  this  type  of  engine  have  been  in 
constant  use  on  our  total  output,  railroading  and 
lighting,  since  September,  1902,  when  our  first  Corliss 
unit  started.  November,  January  and  February  we 
have  to  run  our  three  engines  every  evening  except 
Sunday.  Each  engine  runs  30  hours  alternate,  and 
the  day  load  varies  from  ^/l  load  to  50  per  cent,  over- 
load on  account  of  the  variable  railroad  load. 

An  engine  should  be  indicated  every  three  months 
on  account  of  the  wear  and  tear  of  the  parts,  and  the 
variation  in  the  valve  rod  connections.  In  our  old 
plant  our  engines  were  first  set  by  hand,  and  then  by 
the  use  of  the  indicator,  a  saving  of  19  per  cent, 
was  shown. 

On  taking  charge  of  our  old  plant  September,  1895, 
the  boilers  were  carrying  nearly  their  capacity.  By 
indicating  the  engines  and  setting  valves  properly  we 
were  able  to  increase  our  engine  load  50  per  cent., 
and  only  increased  our  boiler  load  10  per  cent.  All 
this  simply  goes  to  show  that  the  indicator  should  be 
used  freely  and  intelligently  in  order  to  effect  the 
greatest  economy. 

The  profitable  use  of  steam  jackets  is  a  much 
discussed  question,  and  many  engineers  disagree.  My 
experience  with  nine  looo  H.P.  engines,  steam  cylinder 
and  head  jacketed,  has  led  me  to  doubt  the 
advisability  of  using  the  steam  jacket  on  the  cylinder 
barrel.  1  advise  jacketing  the  cylinder  heads.  In  my 
opinion  the  extra  cost  of  maintaining  the  extra  steam 
puping  and  the  liability  of  damage  to  the  cylinders  more 
than  counterbalance  the  saving  obtained  by  steam 
jacketing  the  barrel  of  cylinder.  If  an  engine  cylinder 
has  cooled  down,  the  greatest  care  must  be  taken  in 
re-heating  the  cylinder  through  the  use  of  the  steam 
jacket,  or  else  a  cracked  cylinder  will  result,  on 
account  of  the  unequal  expansion.  Such  an  accident 
has  occurred  under  my  own  observation,  and  it  has 
not  made  me  very  enthusiastic  to  use  steam  jackets  on 
barrel  of  cylinders,  but  1  strongly  advise  steam  jacket- 
ing the  cylinder  heads. 

The  switchboard  at  the  Tram  plant  1  have  not  men- 
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tioned.  It  is  one  of  the  safest  and  best  equipped  in 
the  country,  and  has  to  be  seen  to  be  admired. 

ADDENDUM. 

[In  a  letter  to  the  Electrical  News  Mr.  Freeman 
says  :  "You  will  please  find  enclosed  under  separate 
cover  photographs  for  illustrating  the  Halifax  Electric 
Tramway  Company's  plant.  In  the  paper  I  read  be- 
fore the  Maritime  Mining  Society  I  did  not  mention 
that  this  company  also  operated  the  gas  plant  in 
Halifax. 

"A  particular  part  of  the  plant  to  which  I  did  not 
refer  was  the  floorof  the  engine  room.  The  photos  from 
basement  show  concrete  ceiling,  and,  of  course,  the 
ceiling  of  basement  and  floor  of  engine  room  are  one. 
The  concrete  floor  is  made  of  4"  concrete  expansion 
metal  laid  as  usual  ;  concrete  made  of  best  Portland 
cement,  i  ;  ashes,  5  ;  clean  sharp  sand,  2.  Used 
575.3  square  yards  of  expansion  metal. 

"We  have  a  perfect  engine  room  floor,  used  the 
trowel  good  and  hard.  Finished  concreting  floor 
spring  of  1904,  and  there  is  no  dust  from  it.  The 
floor  is  in  good  condition  to-day.  To  lay  the  concrete 
floor  and  operate  the  plant  same  time  with  ail  the 
wiring  from  all  machines  up  to  switchboard  through 
the  concrete  without  stopping  the  plant  was  a  problem 
to  solve. 

"The  length  of  the  switchboard  is  57  feet;  the 
total  number  of  wires  from  basement  to  switchboard 
through  concrete  flooring,  122  ;  number  of  wires 
through. flooring  from  induction  exciter  sets  and  start- 
ing compensators,  29.  We  solved  the  problem  by 
using  single  ply  tar  paper  on  top  of  the  temporary 
wood  centering  boards  flush  with  top  of  eye-beams, 
then  placed  the  expansion  metal  on  tar  paper.  Only 
one  wire  showed  fire  from  the  water  from  concrete. 
The  boarding  used  was  part  of  an  old  building  we  had 
to  remove. 

"The  floor  is  painted  every  year.  Standard  expan- 
sion metal  used,  3"  x  8"  mesh.  This  plant  is  the  most 
up-to-date  in  Canada  of  its  capacity. 

"During  the  erection  of  the  plant  Mr.  M.  G.  Starrett 
was  consulting  engineer,  Mr.  F.  A.  Huntress  general 
manager,  and  Mr.  C.  B.  Graves  assistant  manager. 
The  present  manager  is  Mr.  J.  W.  Crosby,  and  the 
chief  engineer  Mr.  P.  A.  Freeman." — The  Editor.] 


POWER  HOUSE  EQUIPMENT. 

The  Montreal  Light,  Heat  &  Power  Company  have 
recently  contracted  with  the  Canadian  Westinghouse 
Company  for  a  large  addition  to  their  power  equip- 
ment. The  apparatus  contracted  for  is  for  their  new 
Soulanges  canal  power  station  on  the  St.  Lawrence 
river.  The  equipment  consists  of  three  Westinghouse 
3750  k.w.  revolving  field  alternating  current,  two 
bearing  generators  connected  to  water  turbines.  These 
generators  are  7200  alternations,  4,000  volts,  three 
phase,  operating  at  225  revolutions  per  minute.  There 
are  also  two  Westinghouse  150  k.  w.  direct  current 
125  volt  exciter  units.  Westinghouse  2500  k.w.  oil- 
insulated,  water-cooled  transformers  to  the  number  of 
thirteen  are  an  important  part  of  the  equipment. 
Seven  of  these  transformers  will  be  used  for  raising 
the  voltage  at  their  generating  station  from  4,000  to 
44,000  volts,  and  six  of  them  will  be  used  at  the  lower- 


ing end  of  the  transmission  line,  stepping  down  the 
voltage  from  44,000  to  12,000. 

The  generators  and  exciters  will  be  controlled  by 
motor-operated  rheostats, |^and  the  complete  switch- 
board apparatus,  which  the  Canadian  Westinghouse 
Company  are  furnishing  for  both  the  main  and  sub- 
stations, will  involve  the  latest  type  of  electrical  con- 
trol, representing  the  highest  development  of  switch- 
board apparatus. 


CHIEF  ENGINEER  P.  W.  SOTHMAN. 

Mr.  P.  W.  Sothman,  late  consulting  engineer  of 
New  York  City,  who  has  been  appointed  chief  engineer 
of  the  Hydro-Electric  Power  Commission  of  Ontario, 
began  his  new  duties  on  September  i.  Mr.  Sothman 
is  a  native  of  Denmark,  and  though  only  36  years  of 
age,  he  has  been  constructing  and  managing  engineer 
for  various  waterpower  and  steam  developments  in 
Germany,  Russia  and  South  Africa,  for  Siemens  & 
Halske  Electrical  Manufacturing  Company,  and  mana- 
ger and  chief  engineer  for  the  large  distributing  com- 


Mr.  r.  \V.  Sothman. 

Chief  Engineer  Hydro-Electric  Power  Commiwion  of  Ontario. 

pany  of  Strassburg,  Germany,  for  seven  years  ending 
1905,  since  when  he  has  been  consulting  engineer  in 
New  York  City.  He  comes  with  the  highest  testimon- 
ials from  all  companies  with  which  he  has  been  connect- 
ed. He  graduated  at  the  Institute  of  Technology  at 
Charlottenburg.  Germany,  in  1S91. 

Mr.  Sothman's  duties  as  chief  engineer  of  the  Hydro- 
Electric  Power  Commission  will  be  to  do  estimating, 
constructing  and  managing  on  behalf  of  such  munici- 
palities as  may  apply  to  the  Power  Commission  for 
power  under  the  act. 

There  were  about  100  applicants  for  the  position. 
The  salary  that  is  to  be  paid  to  Mr.  Sothman  has  not 
been  made  public,  but  it  is  understood  it  is  fairly  com- 
mensurate with  his  attainments  and  experience. 


The  Ontario  Power  Conipany,  which  operates  on  the  Cana- 
dian side  of  Xiag-ara  Falls,  recently  decided  upon  the  enlarge- 
ment of  lis  p.>wor  house  capacity  and  contracted  with  the 
Westinjjhouse  Company  for  two  of  the  larpc^t  power  jrenerators 
ever  manufactvirod.  These  machines  are  of  1 0.000  h.  p  each 
and  arc  called  watcr-whocl  g:enerators.  The  Power  Company 
has  already  installed  four  machines  c^f  a  similar  t)  jH",  wh  ch 
were  also  furnished  by  the  Westing-house  people.  This  tast 
contract  includes  switchboard  appliances. 
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Line  Construction  for  Overhead  Light  and  Power  Service 

By  Paul  Spencer. 

(Continued  from  September  Issue.) 


CROSS-ARMS 

Specification. — All  cross-arms  used  must  be  pur- 
chased under  and  conform  to  the  company's  standard 
specifications.  The  dimensions  adopted  by  any  com- 
pany will  depend  somewhat  on  the  character  of  the 
service  and  the  surrounding  conditions,  and  should 
be  uniformly  adhered  to.  The  following  specification 
covers  the  purchase  of  cross-arms,  and  the  dimensions 
for  two  different  classes  are  shown  in  Figs.  11  and  12. 
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Fig.  II 


-Dimensions  for  Cross-Arms. 


Cross-arms  shall  be  made  Irom  sound,  straight  grain, 
long-leaf  yellow  pine,  free  from  sap  wood,  shakes  and 
unsound  knots. 

The  dimensions  shall  be  as  shown  in  Figs.  11  and 
12.  All  cross-arms  shall  be  sawed  true  and  square, 
and  the  centres  of  holes  shall  be  on  the  centre  lines  of 
the  arms. 

Cross-arms  shall  not  be  painted,  but  as  soon  as  cut 
and  finished  shall  be  stored  so  as  to 
be  protected  from  the  weather  until 
shipped.  No  kiln  drying  or  other 
artificial  methods  of  seasoning  shall 
be  used. 

Cross-arms  shall  be  subject  to  in- 
spection at  points  of  delivery,  and 
all  arms  not  conforming  to  the  re- 
quirements of  this  specification 
shall  be  rejected. 

Painting. — Cross-arms  should  be 
kept  under  cover  until  seasoned, 
and  then  painted  with  two  coats  of 
standard  green  white-lead  paint  be- 
fore being  placed  on  poles. 

Fitting  Cross-Arm  to  Pole. — 
When  possible,  cross-arms  should  p,^, 
be  fastened  to  a  pole  before  the  lat- 
ter is  set.  Before  being  placed  on  a  pole,  each  cross- 
arm  is  fitted  with  two  braces,  attached  to  the  cross-arm 
by  carriage  bolts.  When  the  cross-arm  is  placed  in 
position,  with  the  braces  facing  away  from  the  pole, 
an  eleven-sixteenth-inch  hole  is  bored  through  the 
centre  of  the  gain,  and  a  five-eighths-inch  cross-arm 
bolt  driven  through  the  cross-arm  and  pole. 

This  cross-arm  bolt  is  of  just    sufficient  length 


to  pass  completely  through  the  pole  and  cross-arm 
and  receive  its  complement  of  washers  and  nuts.  One 
square  washer  is  placed  under  the  head  and  one  under 
the  nut  at  the  end  ot  the  bolt.  The  back  of  the  pole 
should  never  be  cut  out  to  allow  the  use  of  a  shorter 
bolt,  and  projecting  bolt  ends  should  not  be  left  on. 

Cross-arms  should  invariably  be  placed  either  at 
right  angles  or  parallel  to  the  line  of  the  street  on 
which  pole  is  set,  and  they  should  always  be  faced  on 

 ^1  the  oppost^ie  side  of  the  pole  from 

that  in  which  the  maximum  strain 
comes.  On  straight  lines  where 
the  spans  between  poles  are  equal, 
the  cross-arms  are  faced  alternately 
on  succeeding  poles,  in  first  one 
direction  and  then  the  other,  as 
shown  in  Fig.  4. 

Double  Arms. — At  line  terminals, 
corners,  curves  and  other  places 
where  there  is  excessive  strain  on 
the  cross-arms,  pins  and  insulators, 
the  pole  is  double-armed,  as  shown 
in  Figs.  6  or  13.  Where  wires 
cross  from  one  side  of  the  street  to 
the  other, the  two  crossing  poles  are 
double-armed,  the  arms  being  at 
right  angles  to  the  line  of  the 
street.  The  cross-arms  on  poles  adjacent  to  crossing 
poles  should  face  toward  the  crossing. 

At  line  terminals,  the  last  pole  is  double-armed  and 
the  cross-arms  of  the  last  two  poles  before  the  terminal 
pole  faced  toward  the  latter.  In  turning  corners  with 
two  poles,  the  corner  pole  is  double  armed,  as  shown 
in  Fig.  8.     In  turning  corners  on  one   pole,  double- 


Jii — — ^ 

.  \     .l|         ' — \ — "1      J 1"         .!■         .  :         III  1 

it- ill        -^P"''  :i:  T  !i:      ;i:      i'i  hi 

-0-  < 

V  < 

y.-^  ^/f/>ol„if.          -0-      0-      -0-      -0-  -O- 

— Dimensions  of  Cross-Arms  Differinc  from  Those  in  Fig.  11. 


arming  may  be  used,  as  shown  in  Fig.  7,  if  the  reverse 
arms  do  not  cut  down  the  space  between  the  nearest 
wires  and  the  cross-arms  so  as  to  make  it  difficult  for 
the  men  to  climb  through.  Where  on  corner  poles 
the  use  of  double  arms  would  reduce  the  clear  space 
to  less  than  twenty  inches,  the  double-arming  should 
be  omitted  and  the  line  held  by  double-arming  on  the 
adjacent  poles  to  the  corner  pole,  as  in  Fig.  14.  If 
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the  corner  cannot  be  securely  turned  without  the  use 
of  double  arms  on  the  corner  pole,  longer  cross-arms 
should  be  used  and  the  wires  shitted  to  provide  a  clear 
space  of  24  inches  between  the  inside  line  wires  and 
the  nearest  face  of  the  pole. 

Pins. — Before  being  taken  from  the  yard,  each  cross- 
arm  should  be  fitted  complete  with  i^-inch  standard 
pins.  A  detail  drawing  of  a  standard  locust  pin, 
giving  dimensions,  is  shown  in  Fig  15.  Pins  should 
fit  tighly  into  the  holes  in  a  cross-arm,  should  stand 
perpendicularly  to  the  cross  arm  when  fitted,  and  be 
nailed  to  it  with  one  sixpenny  nail  driven  straight  from 
the  middle  at  side  of  the  cross-arm. 

Insulators. — The  standard  form  of  insulator  for 
direct-current  of  all  voltages  and  for  alternating-cur- 
rent circuits  up  to  3500  volts  should  be  the  deep 
groove,  double-petticoat,  flint-glass  insulator.  For 
alternating  current  circuit  exceeding  2500  volts,  and 
not  exceeding  5000  volts,  the  triple-petticoat  glass 
insulator  should  be  the  standard.  Triple-petticoat 
glass  insulators  may  also  be  used  toralternating-current 
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Fig.  13. — A  Double  Cross-Arm. 

circuit  under  3500  volts,  to  reduce  noise  on  telephone 
wires  due  to  leakage  from  electric  wires  on  poles 
jointly  used  by  electric  light  and  telephone  wires.  For 
constant-potential  lines  having  a  voltage  exceeding 
5000,  special  insulators  of  approved  pattern  should  be 
used. 

Insulators  should  be  placed  upon  the  cross-arm 
pins  only  when  the  wire  is  to  be  immediately  attached 
thereto,  and  should  be  screwed  up  tightly  in  every 
case.  If  a  wire  be  permanently  removed  from  an  in- 
sulator, and  no  other  is  to  take  its  place,  the  insulator 
should  also  be  removed. 

WIRE  AND    WIRE  STRINGING. 

Wire  Specifications. — Up  to  and  including  No.  o  B. 
&  S.  gauge,  solid  wire  should  be  used  for  lines. 
Stranded  cable  should  he  used  for  all  wire  larger  than 
No.  o  B.  &  S.  gauge.  No  wire  of  smaller  size  than 
No.  6  B.  &  S.  gauge  should  be  used  for  line  wire. 
For  service  connections,  not  more  than  75  feet  in 
length,  and  not  crossing  a  street.  No.  S  twin  or  single 


conductor  may  be  used.  The  standard  insulation  tor 
line  wires  should  be  an  approved  triple-braided 
weatherproof  covering. 

Wires  Attached  to  Structures. — High-tension  lines 
should  not  be  supported  upon  trees,  nor  should  they 
be  attached  to  buildings.  When  they  must  be  attach- 
ed to  bridges  every  effort  must  be  made  to  so  place 
the  wires  that  they  will  be  entirely  inaccessible  to  the 
general  public.  When  a  high-potential  series  circuit 
must  be  attached  to  a  building  in  order  to  supply  com- 
mercial series  arc  lighting  in  the  building,  the  wires 
must  be  installed  in  such  a  way  as  to  be  beyond  the 
possibility  of  accidental  contact  by  people  in  or  about 


:  1  _ 

J: 

■1'"  y  Y  '  'r  f -'I 

Fig.  14. — A  Corner  Pole  withoi  t  Doi  ble  Arms. 

the  place,  and  also  so  as  to  avoid  possibility  of  contact 
with  awnings,  shutters,  signs  and  similar  fixtures  on 
the  building.  Line  wires  should  not  be  attached  to 
wooden  bracket-pins. 

Clearance. — The  clear  space  between  the  crown  of 
the  road  and  wires  crossing  it  should  always  conform 
to  municipal  ordinance  or  rules,  but  in  no  case  should 
such  clear  space  be  less  than  21  feet.  Similarly,  the 
clear  space  between  sidewalks  and  wires  crossing  them 


Fig. 


-Standard  Locist  Pin. 


should  never  be  less  than  15  feet.  High-tension  wires 
should  clear  all  roofs  in  such  a  manner  that  the  wires 
cannot  be  reached  from  the  roof.  They  should  clear 
other  wires,  or  guy  wires  above  or  below,  by  not  less 
than  24  inches  except  where  attached  rigidly  at  poles, 
and  should  be  run  so  that  they  cannot  be  readily 
reached  from  any  building  or  structure. 

Tree  Trimming. — It  is  essential  for  the  safe  and 
uninterrupted  operation  of  high-tension  lines  ihat  they 
be  free  from  the  possibility  of  grounding  on  trees.  It 
.s,  therefore,  important  that  tree  branches  interfering. 
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or  likely  to  interfere,  with  the  lines  should  be  cut  away. 
Such  trimmings  must  be  done  with  care  and  judg- 
ment and  under  the  immediate  supervision  of  the 
superintendent,  line  foreman  or  other  responsible 
person. 

Before  any  trimming  is  done,  the  consent  of  the 
owner  of  the  trees  should  be  obtained.  Opposition  to 
tree  trimming  may  sometimes  be  overcome  by  offering 
to  employ  a  professional  gardener  for  this  purpose.  If 
consent  to  trim  trees  cannot  be  obtained,  tree  wire 
should  be  used.  Trees  can  generally  be  best  trimmed 
in  the  fall  and  winter  months,  when  the  leaves  are  off, 
and  the  result  of  the  work  will  be  less  noticeable. 
When  branches  have  been  cut  off  they  should  not  be 
left  to  litter  the  streets,  nor  thrown  into  the  nearest 
vacant  lot,  but  should  be  removed  in  the  company's 
wagons.  The  stubs  of  branches  should  always  be 
painted  for  their  protection  and  to  make  them  less 
noticeable. 

Running  Through  Trees.- — When  lines  must  be 
carried  through  trees  that  cannot  be  cleared  or  trim- 
med so  as  to  give  a  clear  passage  for  the  wires,  tree 
wire  of  approved  insulation  should  be  used.  This  in- 
sulation consists  of  a  three-thirty-second-inch  rubber 
cover,  taped,  and  with  two  braids  over  all. 

Abrasion  Moulding. — -Where  tree  wire  is  used,  if 
there  is  danger  of  limbs  or  large  branches  chafing  the 
insulation,  it  should  be  protected  by  means  of  wooden 
abrasion  moulding.  A  satisfactory  form  of  wood 
moulding  is  shown  in  detail  in  Fig.  16. 

Line  Sag. — By  means  of  jack-strap,  blocks  and  tackle 
or  other  device,  wires  should  be  pulled  up  until  the 
sag  or  dip  in  the  line  between  supports  is  as  specified 
in  Table  2.  As  will  be  seen  from  the  table,  the  dip 
below  horizontal  is  the  same  for  all  sizes  of  line  wire, 
but  varies  with  the  length  of  the  span  and  with  the 
temperature  of  the  air  at  the  time  the  work  is  done. 
Therefore,  wires  stretched  between  two  poles  should 
all  hang  parallel  to  each  other. 

TABLE  2  —DIP  IN  ANNEALED  COPPER  LINE  WIRE. 
Deflection  in  inches. 


Span  in  Feet.  Temperature  in  Degrees  Fahrenheit. 


40" 

50' 

60 

70° 

80' 

90" 

50 

8 

9 

9 

10 

[  I 

1 2 

60 

10 

1 1 

1 1 

1  2 

'3 

•4 

14 

70 

1 1 

I  2 

•3 

'4 

>5 

16 

•7 

80 

•3 

14 

■5 

16 

'7 

18 

'9 

90 

'4 

16 

■7 

18 

'9 

20 

2 1 

100 

16 

>7 

'9 

20 

2 1 

23 

24 

1  ID 

18 

19 

2 1 

22 

24 

25 

26 

I  20 

19 

2 1 

23 

24 

26 

27 

28 

140 

22 

24 

26 

28 

30 

32 

33 

160 

26 

28 

30 

32 

34 

36 

38 

180 

29 

23 

34 

36 

39 

41 

43 

Soft-drawn  copper  wire,  ultimate  tensile  strength  34,000  pounds 
per  square  inch.  Triple  braided  weather-proof  insulation. 
Factor  of  safety  4.     Minimium  temperature  20°  F. 

Splicing  Wires. — Every  joint  and  tap  should  be  care- 
fully soldered  and  taped. 

Branch  Lines. — When  only  one  or  two  wires  branch 
from  a  pole,  the  tap  should  be  made  by  the  use  of 
spreader  brackets,  as  shown  in  Fig.  17.  If  the  branch 
line  carries  more  than  two  wires,  a  reverse-arm  should 
be  used.  All  bends  in  wires  should,  if  possible,  be  at 
right  angles.  When  strung  in  position,  all  wires 
should  be  entirely  free  from  crooks  and  kinks,  and 
should  not  hang  loosely  between  supports.  Looselv 
hung  or  kinked  wires  are  not  only  unsightly,  but  are 
indicative  of  poor  line  work.  Carrying  wires  across 
the  face  of  a  pole  at  right  angles,  and  necessarily  with- 
out proper  supports,  not  only  increases  the  liability  of 
trouble,  and  makes  trouble-hunting  and  repair  work 


difficult  in  the  confusion  of  wires,  but  unnecessarily 
makes  the  wires  an  eye-sore  to  the  public. 

Corners. — At  right-angle  corners  in  heavy  lines, 
when  possible,  turn  by  means  of  two  poles,  as  shown 
in  Fig.  8.  A  corner  with  only  one  pole  may  be  turned, 
as  shown  in  Fig.  7.  The  double-arms  are  omitted,  if 
necessary,  to  provide  space  for  climbing,  and  the  turn 
made  as  shown  in  Fig.  14  and  18.  When  guys  will 
hold  the  pole  securely,  the  line  wires  can  be  pulled 
tightly  around  the  corner,  but  when  guys  are  weak, 
the  strain  of  the  wires  should  be  correspondingly 
lightened. 

Dead  Wires. — All  wires  temporarily  out  of  service 
should  be  left  on  the  poles,  but  should  be  cut  dead,  as 
their  connection  to  a  current-carrying  circuit  only 
needlessly  increases  the  chance  of  trouble  on  the  lines. 
Wires  permanently  out  of  service  should  be  at  once 
entirely  removed  from  the  poles. 

Systems  of  Distribution. — Commercial  circuits  must 
be  designed  to  furnish  practically  uniform  voltage 
throughout  a  system  of  distribution,  otherwise  satis- 
factory lighting  or  power  service  cannot  be  supplied  to 
consumers.  To  secure  this  end,  so  far  as  possible,  all 
constant-potential  circuits  are  laid  out  on  the  feeder 
and  main  syste  n,  feeders  being  run  from  the  station 
or  sub-station  to  some  point  of  distribution  centrally 
located  in  the  district  to  be  supplied. 

From  this  centre  of  distribution,  the  mains  radiate 
in  such  a  manner  and  are  of  such  a  size  that  the  drop 
in  potential  will  be  as  uniform  as  possible,  and  as  low 
as  is  warranted  by  the  costs  of  construction.  The 
drop  of  potenial  in  the  feeder,  between  station  or  sub- 
station and  the  centre  of  distribution,  should  not  ex- 
ceed 10  per  cent,  of  the  delivered  voltage.  Potential 
regulators  may  be  used  to  advantage  on  feeder  circuits, 
and  when  the  drop  exceeds  10  per  cent,  they  should 
be  used. 

In  general,  consumers  should  not  be  connected  to 
feeders  when  they  can  be  supplied  from  distributing 
mains  or  branches.  Branch  lines  or  mains  on  the 
500-volt  power  circuits  should  be  tied  together  so  far 
as  possible,  thereby  providing  an  interconnected  net- 
work of  wires  throughout  a  district.  Branch  lines,  or 
mains,  however,  supplied  by  separate  feeders,  should 
not  be  so  interconnected. 

Temporary  Work  to  be  Avoided. — All  construction 
and  extension  work  on  circuits  should  be  of  a  perman- 
ent character,  both  as  to  the  routes  followed  and  the 
quality  of  line  work.  Rush  work,  short-cuts,  skimped 
materials  and  other  such  attempts  to  hasten  the  com- 
pletion or  reduce  the  initial  cost  of  circuit  extension, 
should  be  avoided. 

LOC.'VTION   OK  WIKKS. 

Series  Circuits. — Series  circuits  should  start  from 
the  station,  sub-station  or  other  point  of  distribution 
on  a  given  pin  and  cross-arm,  and  should  follow  this 
same  relative  pin  and  cross-arm  throughout  its  course. 
Circuits  should  not  jump  from  one  location  on  a  cross- 
arm  to  another  location  on  the  same  cross-arm,  or  to 
a  different  cross-arm,  but  should  always  be  placed  on 
their  proper  pin. 

Such  a  system  of  confining  each  circuit  to  a  given 
pin  throughout  its  course  makes  trouble-hunting  and 
repair  work  much  simpler  than  they  otherwise  would 
be,  and  is  the  only  possible  way  in  which  circuits  can 
be  constructed,  maintained,  operated  and  extended  in 
a  satisfactory  systematic  manner.     As  series  arc  and 
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series  incandescent  circuits  are  cut  dead  during  the 
daytime,  and  will  not,  therefore,  hamper  linemen 
working  on  a  pole,  these  circuits  can  often  be  run  to 
advantage  on  the  pole  pins  of  a  cross-arm.  Such  an 
arrangement  is  also  convenient  for  making  lamp  loop 
connections. 

Multiple  Circuits. — The  wires  of  commercial  circuits 
should  retain  the  same  relative  positions  on  pins  and 
cross-arms  throughout  their  course,  and  should  not 
jump  from  one  set  of  pins  to  another  set  on  the  same 
cross-arm,   or  from  one  cross-arm  to  another  cross- 


FiG.  16. — Abrasion  Moulding. 


arm.  To  minimize  the  induction  on  alternating- 
current  lines,  the  two  wires  of  each  circuit  must  posi- 
tively be  run  on  adjacent  pins  of  a  cross-arm.  As 
these  circuits  are  operated  continuously  day  and  night, 
2200-volt  circuits  are  preferably  located  on  the  ad- 
jacent pins  at  the  ends  of  a  cross-arm. 

To  keep  line  work  as  straightforward  as  possible, 
and  to  simplify  street  lamp  transformers  and  service 
connections,  all  through  feeders  are  placed  on  the 
upper  cross-arms  of  a  trunk  line,  as  far  as  possible, 
and  all  circuits  feeding  the  territory  through  which  the 
line  passes  are  located  on  the  lower  cross-arms.  Five- 
hundred-volt  wires  can  often  be  advantageously 
located  on  the  pole  pins  at  the  centre  of  a  cross-arm. 

Secondary-Circuits.  —  Secondary  mains  should  be 
run  on  the  lowest  or  lower  cross-arms,  and  preferably 
on  the  end  pins  ot  the  arm  nearest  the  side  of  the 
street  on  which  the  consumers  are  situated.  If,  how- 
ever, secondary  mains  supply  both  sides  of  a  street 
about  equally,  they  should  be  located  near  the  centre 
cross-arm.  Secondary  mains  should  positively  be 
located  on  adjacent  pins  of  a  cross-arm,  and  three-wire 
mains  located  on  adjacent  pins  and  with  the  neutral 
wire  in  the  centre. 

SECONDARY  DISTRIBUTION. 

Two-Wire  Mains. — Where  the  service  connections 
of  two  or  more  consumers  are  located  within  a  radius 
of  ab  mt  500  feet,  they  may  be  fed  by  the  two-wire 
system  of  distribution  from  one  centrally-located  trans- 
former. 

Three-Wire  Mains. —  Where  consumers  are  com- 
paratively numerous  in  a  given  block  or  district,  the 
secondary  mains  will  be  practically  continuous,  and 
three-wire  secondaries  should  be  employed. 

Service  Wires. — The  service  is  that  portion  of  the 
overhead  system  extending  from   the  mains  or  trans- 


former secondaries  on  the  pole  to  the  consumer's 
service  outlet  on  the  building.  Service  connections 
should  not  be  made  with  wire  smaller  than  No.  6  B. 
&  S.  gauge,  except  for  spans  of  not  more  than  75  feet, 
and  not  crossing  a  street,  under  which  circumstances 
No.  8  B.  &  S.  gauge  may  be  used.  In  all  cases  they 
should  be  of  such  a  size  that  the  drop  from  the  trans- 
former to  the  consumer's  outlet,  including  the  drop  in 
secondary  mains  and  service  connections,  shall  not 
exceed  2  per  cent.  Duplex  rubber  cable  may  fre- 
quently be  used  to  advantage  for  service  connections 
where  the  spans  are  not  excessive. 

The  regulation  method  of  supporting  wires  on  build- 
ings should  be  by  iron  brackets,  but  with  wires  not 
larger  than  No.  6  B.  &  S.  gauge,  carrying  not  over 
125  volts  and  running  along  straight,  smooth  walls, 
or  along  the  fronts  of  adjacent  buildings,  and  where 
there  will  be  no  strain  on  the  supports  other  than  that 
caused  by  the  weight  of  the  wire,  approved  glass 
knobs,  attached  to  a  building  by  screws,  may  be  used. 
All  exposed  wires  on  a  building  that  are  within  8  feet 
of  the  ground  should  be  enclosed  in  conduit. 

Location  of  Transformers. — Transformers  must  be 
installed  only  on  poles  or  in  fireproof  vaults,  and 
should  not  be  attached  to  walls,  roofs  or  other  parts 
of  a  building.  When  on  poles,  transformers  should 
be  hung  on  the  face  or  cross-arm  side  of  the  pole. 
Transformers  of  3000  watts  capacity  or  less  may  be 
hung  at  the  most  convenient  location  on  the  line  cross- 
arm  and  immediately  under  the  primary  wires  feeding 
the  same.  Transformers  of  over  3000  watts  and  up 
to  15,000  watts  capacity  should  be  hung  on  the  line 
cross-arms  and  astride  the  pole,  the  hooks  of  the 
transformer  hangers  being  attached  to  that  cross-arm 
which  carries  the  primary  circuit  feeding  the  trans- 
former. 

Transformers  of  over  15,000  watts  capacity  should 
be  hung  astride  the  pole  and  on  special  cross-arms 
bolted  to  the  pole  below  the  line  cross-arms.  Trans- 


FiG.  17.--HRAN1-H  Link  Taps. 


formers  larger  than  50,000  watts  capacity  should  not 
be  hung  on  regular  line  poles.  Double  arms  may  be 
used  when  they  will  make  it  possible  to  teed  primary 
or  secondary  wires  more  directly  from  insulators  to 
transformers  than  is  possible  with  the  single  cross-arm. 

Removal  of  Transformers. — Whenever  a  consumer 
discontinues  the  use  of  a  service  for  a  definite  short 
period  his  service  wires  should  l>e  immediately  discon- 
nected from  the  line,  and  if  he  be  supplied  by  an  indi- 
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vidual  transformer,  this  should  also  be  disconnected 
by  removing  the  fuse  plugs.  If  the  stoppage  be  per- 
manent, or  for  a  long  or  indefinite  time,  the  service 
wires  and  the  individual  transformer,  if  there  be  one, 
should  be  entirely  removed. 

Underground  Connections. — When  transformers  are 
to  be  located  in  basement  vaults  the  latter  should  be 
built  by  the  owner  of  the  building,  in  accordance  with 
the  requirements  of  the  National  Board  of  Fire  Under- 
writers. The  primary  wires  running  down  the  side  of 
the  pole  and  underground  to  the  vault  should  consist 


FiG.  18. —Corner  Pole  without  Double  Cur\'es. 

of  an  approved  lead-encased  twin  conductor,  carried 
through  a  conduit. 

Pole  Wiring. — All  wiring  on  the  pole  and  all  ap- 
paratus on  it  should  be  so  located  as  to  leave  one  side, 
namely,  the  back  of  the  pole,  free  for  climbing  and 
working  upon.  Therefore  all  primary  and  secondary 
connections  ot  transformers,  branch  taps  carried 
across  the  pole  on  spreader  brackets,  lightning  arrester 
connections  and  all  service  connections  should  be  made 
on  the  face  or  cross-arm  side  of  the  pole.  Also  twin 
conductors  carried  down  the  pole  tor  arc  or  incandes- 
cent lamps,  and  cables  and  conduits  for  primary  and 
secondary  underground  service  connections,  should  be 
located  on  the  face  of  the  pole. 

If  it  is  necessary,  in  order  to  clear  pole  steps  or 
cross-arms,  that  they  be  located  toward  the  side,  the 
location  selected  should  be  that  quarter  section  of  the 
pole  lying  between  the  pole  face  and  the  side  toward 
the  street  curb.  All  wiring  to  and  from  fuse  blocks 
and  the  primary  line  wires,  or  the  transformer  prim- 
ary terminals,  should  be  done  neatly  and  securely,  and 
with  as  little  slack  wire  as  possible.  Wires  should  be 
run  horizontally  or  vertically,  and  all  corners  turned 
with  right-angle  bends. 

The  use  of  duplex  conductors  for  pole  wiring  is  re- 
commended as  being  both  more  sightly  and  conven- 
ient than  single  conductors.  This  is  especially  so 
where  wires  have  to  be  carried  down  the  side  of  a  pole, 
and  should  be  used  in  all  such  cases.  Twin  conductors, 
however,  should  not  be  used  for  primary  constant- 
potential  circuit  pole  wiring  unless  protected  by  pole 
cut-outs. 

Fuse  Blocks.—  To  protect  both  line  wire  and  trans- 
formers, there  should  be  inserted  in  each  leg  of  a 
primary  circuit,  where  the  same  connects  to  a  trans- 
former, a  single-pole  cut-out  of  an  approved  t}pe. 
Such  cut-out  blocks  should  always  be  fused,  and  the 
fuse  wire  of  a  size  to  carry  not  more  than  50  per  cent, 
overload  on  the  transformer. 


Fuse  blocks  should  be  conveniently  located  on  the 
cross-arm,  preferably  being  placed  immediately  under 
the  line  to  which  they  are  tapped.  A  branch  fuse  or 
switch  box  of  approved  type  should  be  placed  on  each 
leg  of  a  circuit  where  a  set  of  mains  tap  to  the  feeder 
wires,  and  also  where  important  branch  lines  are  tap- 
ped to  the  mains.  Fuses  should  be- of  ample  size  to 
carry  the  normal  maximum  load  on  the  branch  which 
they  protect,  and  of  a  size  to  open  the  circuit  upon  a 
severe  overload  or  short  circuit  on  that  branch,  without 
blowing  the  fuses  on  the  feeder. 

The  use  of  branch  cut-outs,  as  described  above,  is 
recommended,  but  not  required.  Local  conditions  of 
operation  must  be  taken  into  consideration  before  de- 
ciding to  locate  branch  cut-outs,  and  judgment  used  in 
placing  them,  as  the  indiscriminate  use  of  such  cut- 
outs might  be  a  source  of  unnecessary  interruptions  to 
the  service. 

SERIES    ARC  AND  INCANDESCENT  LAMPS. 

Series  Arc  Lamp  Suspension. — No  method  of  sus- 
pension for  arc  lamps  can  be  rigidly  specified,  owing  to 
the  various  conditions  and  types  of  lamps  to  be  cover- 
ed. Whatever  system  of  suspension  is  adopted  should 
be  neat,  simple  and  mechanically  and  electrically  se- 
c  ure.  Lamps  hung  from  a  rigid  support  will  be  much 
less  liable  to  open-circuit  troubles  than  if  their  method 
of  suspension  allows  of  much  swinging,  and  for  this 
reason  the  use  of  span  wires  should  be  avoided. 

When  lamps  must  be  so  hung,  the  span  cable 
should,  be  a  stranded  iron  or  steel  cable,  and  be  fitted 
with  a  strain  insulator  at  each  end.  The  insulators 
will  be  located  6  feet  from  the  supporting  poles,  as 
specified   for  guy  insulation.     Arc   lamps  should  be 


I<"ic;.  19. —Inner  Ri.)I"e  Arc  [,ight  Suspension. 

suspended  so  that  the  bottom  of  the  lamp  will  be  ap- 
proximately 20  feet  above  the  ground,  and  when  at 
such  a  height,  the  hanger  insulator  should  be  drawn 
close  up  to  the  tail  pulley,  but  not  touching  it. 

When  manila  rope  is  employed  to  lower  the  lamp, 
the  lamp  pulley  should  have  some  catch  arrangement 
that  will  relieve  the  rope  of  strain.  Every  series  arc 
lamp  should  be  equipped  with  an  absolute  cut-out  of 
approved  type  and  have  a  double  insulation  between 
the  lamp  and  the  supporting  rope  or  cable. 
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Series  Arc  Limp  Loop. — When  the  lamp  loop  runs 
down  the  side  of  the  pole,  and  this  method  of  constru- 
tion  is  recommended  as  being  both  more  slightly  and 
reliable  than  when  the  conductors  are  suspended  in  the 
air,  duplex  conductor  should  invariably  be  used.  This 
conductor  should  be  No.  8  B.  &  S  gauge,  and  for 
arc  lamps  should  have  a  rubber  wall  of  not  less  than 
three-sixty-fourths  inch  and  a  covering  of  braid  or  tape 


Fig.  20.— iNCANDiiscENT  Lamp  Suspension  with  Separate 
Conductor  Loop. 

on  each  conductor,  and  with  a  covering  of  braid  over 
all. 

The  duplex  conductor,  as  specified  above,  should  be 
attached  to  the  pole  by  means  of  standard  deep  groove, 
douhle-petticoat  insulators  on  iron  brackets,  or  may 
be  run  through  an  approved  insulating  conduit  that  is 
securely  attached  to  the  pole  by  means  of  mental 
clamps.  If  glass  knobs  or  porcelain  knobs  or  cleats 
be  used,  each  conductor  of  the  duplex  cable  should 
have  a  rubber  wall  of  not  less  than  three-thirty-seconds 
inch,  and  a  covering  of  braid  or  tape  on  each  conductor, 
and  with  a  covering  of  braid  over  all. 

A  typical  method  of  series  arc  lamp  suspension  that 
is  recommended  as  being  both  neat,  simple  and 
mechanically  and  electrically  secure  is  shown  in  Fig.  19. 

Series  Lamps  Attached  to  Buildings.— The  use  of 
series  lamps  in  buildings,  or  attached  to  buildings, 
should  be  avoided.  Series  arc  lamps  so  installed  must 
be  located  at  least  9  feet  from  the  floor,  and  in  every 
way  beyond  the  possibility  of  accidental  contact  by 
people  in  or  about  the  place.  They  should  be  of  a 
type  having  a  ball-shaped  globe  enclosing  the  carbons, 
holders  and  the  lower  frame  of  the  lamp. 

The  lamps,  wires  and  all  fixtures  for  series  arc  light- 
ing in  buildings  should  be  installed  by  the  company 
and  in  accordance  with  the  rules  and  requirements  of 
the  National  Board  of  Fire  Underwriters.  A  switch  of 
approved  type  that  will  cut  off  th-  current  entirely 
from  an  installation  should  be  placed  at  least  10  feet 
from  the  floor  where  the  circuit  wires  are  first  attached 
to  the  building,  and  at  a  point  at  all  times  accessible 
from  the  street. 


Series  Incandescent  Lamps. — Series  incandescent 
lamps  will  be  run  on  constant-current  circuits  controlled 
by  some  form  of  regulator,  preferably  automatic,  locat- 
ed at  the  station  or  sub-station.  It  is  recommended 
that  shunt  box  or  similar  systems  be  not  used.  Each 
series  of  lamps  should  be  run  from  the  regulator  on  a 
separate  circuit,  common  returns  for  two  or  more  series 
being  avoided,  and  the  series  circuits  throughout  should 
be  electrically  independent   of  the  commercial  service. 

The  lamps  should  be  suspended  from  poles  on  fix- 
tures of  an  approved  type,  having  insulated  heads,  and 
lamp  sockets  with  approved  cut-outs.  Fixtures  should 
be  of  such  length  and  so  attached  that  the  lamp  will  be 
3  teet  6  inches  from  the  pole  and  14  feet  above  the 
street,  unless  otherwise  specified  by  municipal  contract. 
They  should  be  firmly  attached  to  the  pole  by  means  of 
two  4-inch  lag  bolts.  If  the  series  circuit  to  which  an 
incandescent  lamp  is  to  be  connected  is  on  the  same 
side  of  the  pole  as  the  lamp  fixture,  if  there  are  no  in- 
tervening cross-arms  or  line  wires  between  the  circuit 
and  the  fixture,  and  if  the  drop  does  not  exceed  15  feet^ 
the  connection  to  the  lamp  may  be  made  by  dropping 
the  No.  6  B.  &  S.  line  wires  from  the  break-arm  insu- 
lators in  the  circuit  to  the  line  insulators  at  the  lamp 
end  of  the  fixture,  as  in  Fig.  20. 

If  the  circuit  is  on  the  opposite  side  of  the  pole  from 
the  fixture,  so  that  wires  installed  as  above  would 
cross  the  pole,  or  if  there  are  intervening  arms  or  line 
wires,  or  if  the  drop  would  exceed  15  feet,  then  the 
connection  to  the  lamp  should  be  made  by  means  of 
rubber-covered  duplex  conductors  attached  to  the  pole 
and  installed  as  in  Fig.  21.  It  is  recommended  that 
duplex  conductors  be  used  in  all  cases  for  series  in- 
candescent lamp  loops. 

GROUND  CONNECTIONS. 

Grounds  for  Lightning  Arresters. — When  lightning 
arresters  are  to  be  placed  on  a  pole  special  attention 


Fic.  21.— Incandescent  Lamp  Si  spension  with  Di  plex 
Conductor  Loop. 

should  be  given  to  making  a  good  ground  connection. 

A  piece  of  No.  4  B.  &  S.  gauge  insulated  copper  wire 
should  extend  down  the  pole  from  the  arrester  located  to 
a  suitable  ground,  as  hereinafter  specified.  The  grcuod 
wire  should  be  as  short,  straight,  and  free  from  coils 
or  turns  as  possible,  and  run  down  the  side  of  the 
pole  enclosed  in  a  half-round  wooden  moulding. 
The  moulding  should  extend  to  a  depth  of  at  least  6 
inches  below  the  surface  of  the  ground.     The  part  of 
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the  ground  wires  below  the  surface  of  the  ground 
should  be  cleaned  free  of  insulation.  This  ground 
wire  is  preferably  carried  under  the  ground  in  as  direct 
a  line  as  possible  to  the  nearest  service  water  pipe 
and  connected  thereto  by  being  sweated  into  a  lug 
attached  to  a  clamp,  thr-  clamp  being  firmly  bolted 
around  the  pipe.  The  water  pipe  should  be  cleaned 
bright  before  the  attachment  is  made,  and  the  clamp 
and  part  of  the  pipe  adjacent  to  it  painted  with  as- 
phaltum  paint  after  the  connection  has  been  made. 

If  no  water  pipe  is  available  for  a  ground  connection 
the  ground  wire  should  be  attached  to  a  plate  of  No. 
16  B.  W.  G.  copper  containing  not  less  than  4^ 
square  feet  of  surface,  and  should  be  riveted  and  sol- 
dered securely  to  both  surfaces  thereof.  If  the  soil  at 
the  base  of  the  pole  is  suitable  for  a  good  ground  the 
pole  hole  should  be  dug  i  foot  additional  in  depth,  or 
if  the  pole  is  already  set,  a  hole  not  less  than  6  feet  in 
depth  shall  be  dug  beside  the  pole,  and  a  6  inch  layer 
of  crushed  charcoal  or  coke  placed  in  bottom  of  same. 

The  copper  ground  plate  should  then  be  placed  on 
the  coke  and  covered  by  an  additional  layer  of  6  inches 
of  crushed  charcoal  or  coke.  If  the  soil  at  the  butt  of 
the  pole  is  not  suitable,  the  plate  should  be  placed  in 
a  bed  of  charcoal  or  coke  as  specified  above,  in  a  hole 
which  will  furnish  a  suitable  ground  as  near  the  pole 
as  possible,  the  ground  wires  being  run  under  the 
surface  of  the  ground  in  as  straight  a  line  as  possible 
from  the  foot  of  the  pole  to  the  ground  plate. 

Grounding  of  Low-Potential  Circuits. — The  neutral 
wire  of  three  wire,  direct-current  circuits  should  be 
grounded  at  the  central  station  and  also  every  500  feet 
in  overhead  lines.  The  secondary  system  of  all  dis- 
tributing transformers  should  be  grounded.  This 
should  preferably  be  done  at  each  consumer's  instal- 
lation by  a  ground  wire  connection  from  the  service 
outlet  to  the  city  water  pipe  system,  as  called  ior 
and  described  in  the  paragraphs  covering  the  ground- 
ing of  secondaries  in  the  company's  wiring  rules. 

INSPECTION  OF  LINES. 

Every  portion  of  the  outside  overhead  construction 
of  the  company  should  be  carefully  inspected  at  regu- 
lar intervals  by  an  inspector  detailed  for  the  purpose, 
and  where  found  to  be  in  a  condition,  either  through 
accident  or  decay,  or  from  any  other  cause,  that  might 
make  an  accident  of  any  kind  possible,  should  be  re- 
paired at  once,  the  repairs  being  carried  out  in  accord- 
ance with  these  specifications. 

This  inspection  must  cover  all  poles,  guys,  lines  and 
line  apparatus  belontjing  to  or  operated  by  the  com- 
pany, either  on  public  higfhways  or  on  private  property 
and  all  attachments  of  the  company  on  foreign  poles. 
It  must  also  cover  the  attachments,  of  whatever  kind, 
made  to  the  company's  poles  by  foreign  companies, 
and  all  conditions  affecting  or  likely  to  affect  the  safe 
operation  of  the  company's  lines. 

Any  conditions  found  in  the  construction  of  a  foreii;n 
company  that  might  aflfect  the  safe  and  uninterrupted 
operation  of  this  company's  system  should  be  immed- 
iately reported  to  the  poper  officials  of  such  foreign 
company  so  that  the  same  can  be  corrected.  The  inspec- 
tors should  be  supplied  with  suitable  note-books  or 
blank  pads  on  which  to  note  defects  in  the  line  con- 
struction of  the  territory  covered,  which  should  be 
turned  in  daily  and  immediatly  attended  to  by  the 
repair  department. 


HOW  TO  BALANCE  PULLEYS. 

It  is  surprising  to  note  how  an  otherwise  capable 
mechanic  goes  about  the  seemingly  simple  process  of 
balancing  pulleys  and  other  revolving  parts.  I  saw  a 
first  class  machinist  place  an  8  foot  section  of  line 
shafting  which  had  several  pulleys  on  it  between  cen- 
ters in  a  lathe,  to   balance  it,  after  the  manner  shown 


Fig.  I. — Wrong  Way. 


in  Fig.  I.  Of  course  he  failed  and  the  job  had  to  be 
done  by  somebody  else. 

Another  machinist,  who  ranked  very  high,  did  some- 
thing even  more  incongruous.  A  countershaft  with 
three  pulleys  on  it  was  brought  into  the  shop  to  be 
balanced.  The  man  fot  two  V-shaped  blocks,  set 
them  level  and  dropped  the  ends  of  the  shaft  into  the 
grooves,  as  shown  in   Fig.  2.     The  foreman  ordered 


Fic.  2.— Anotmkr  Wrong  Way. 


the  shaft  removed  from  the  V-blocks,  but  the  man  did 
not  take  any  of  the  pulleys  off  the  shaft,  but  tried  to 
balance  them  altogether,  so  the  work  had  to  be  done 
over  by  another  workman. 

Every  engineer  would  do  well  to  have  in  his  tool  box 
two  steel  straightedges,  about  15  x  ji^^  x  inches. 
These  can  be  let  into  wood  and  placed  on  blocks  or 
horses  which  have  been  leveled  especially  for  balancing 
work,  as  shown  in  Fig.  3.     Only  one  pulley  should  be 


put  on  the  shaft  at  a  time,  as  it  is  impossible  to  balance 
more  than  one  pulley  at  once. 

Balancing  a  very  wide  pulley,  ar  a  drum,  presents 
a  very  difficult  problem,  and  it  is  hard  to  find  which 
end  is  out  of  balance.  1  have  seen  drums  3  feet  long 
run  in  loose  bearings  very  rapii.ll)-,  while  chalk  was 
held  to  the  shaft  to  mark  the  side  wh'ch  was  thrown 
out  of  true  by  centrifugal  force.  The  heaviest  part  of 
the  rim  being  shown  in  this  manner,  weights  were 
added  to  the  opposite  side  to  effect  a  balance.  Theor- 
etically, when  a  revolving  body  is  in  balance,  every 
part  is  balanced.  That  is,  if  any  number  of  sections 
were  cut  through  it  at  right  angles  to  the  centre,  or 
line  of  revolution,  no  matter  how  closely  together, 
each  section  should  be  balanced.  Of  course,  this  condi- 
tion is  almost  impossible  in  practice.  —  "J.  P.  H."in 
Power. 
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We  feel  safe  in  predicting  a 
Liquid  Air.  repetition  of  the  liquid  air  boom 

similar  to  that  which  took  place 
some  years  ago  on  the  introduction  of  the  Tripler 
system.  We  are  advised  that  a  new  process  has  been 
patented  in  England  by  a  man  named  Knudsen,  by 
which  the  cost  of  liquid  air  is  reduced  to  about  two 
cents  per  gallon.  Prior  to  Tripler's  invention,  liquid 
air  had  been  exhibited  in  London  in  teaspoonfuls,  and 
even  then  the  cost  of  producing  such  a  small  amount 
was  extremely  high.  Tripler's  system  was  simplicity 
itself.  We  do  not  remember  the  cost  per  gallon,  but 
it  was  evidently  low  enough  to  permit  the  indiscrimi- 
nate use  of  the  fluid  for  all  kinds  of  insignificant  ex- 
perimental work.  His  first  machine  consisted  of  a 
triple  cylinder  air  compressor,  the  stroke  of  which  was 
about  twelve  inches.  The  first  cylinder  was  about 
twelve  inches  in  diameter,  and  compressed  the  air  to 
about  one  hundred  and  fifty  pounds  per  square  inch. 
At  this  pressure  the  air  passed  to  the  second  cylinder, 
which  was  about  five  inches  in  diameter,  and  was  there 
compressed  to  seven  hundred  and  fifty  pounds  per 
square  inch.  It  then  passed  through  a  third  cylinder, 
which  was  single-acting,  and  just  the  size  ofthe  piston 
rod,  and  was  compressed  to  about  two  thousand 
pounds  per  square  inch.  At  this  pressure  its  temper- 
ature was  exceedingly  high,  and  it  was  therefore  pass- 
ed through  cooling  coils  from  which  it  emerged  at 
atmospheric  temperature.  It  was  then  led  to  a  series 
of  coils  in  a  heavily  insulated  box.  The  piping  doubled 
back  upon  itself,  and  the  air  was  liberated  through 
an  expansion  valve  close  to  the  point  where  the  pipe 
originally  entered  the  compartment.  The  expansion 
of  the  air  from  such  a  high  pressure  produced  a  ven,- 
low  temperature,  which  cooled  the  air  in  the  coils  in 
the  chamber.  The  colder  this  chamber  became,  the 
lower  was  the  temperature  of  the  air  just  prior  to 
expansion,  the  process  working  out  along  lines  similar 
to  the  regenerative  furnace.  Eventually  a  sufficiently 
low  temperature  was  reached  to  liquify  the  air.  So 
far  as  we  can  judge,  the  Knudsen  process  is  identical 
with  the  Tripler,  though  probably  the  apparatus  is  so 
changed  about  in  detail  as  to  greatly  reduce  the  cost 
of  manufacture.  The  future  of  liquid  air  promises 
nothing,  the  proposal  to  use  it  in  automobiles  being 
ridiculous.  \  British  paper  commenting  upon  this 
proposition  condemns  the  idea  in  the  following  trite 
phrase  :  ".A.utomobilists  then  are  invited  to  buy  liquid 
air  at  a  price  twelve  hundred  times  as  great  as  an 
equivalent  quantity  of  steam  power....  and  a  ten 
horse  power  carriage  for  a  ten  hour  spin  must  carry  a 
ton  and  a  half  of  liquid  air,  requiting  a  tank  of 
approximately  seventy-two  cubic  feet  capacity  for  its 
storage,  to  all  sides  of  which  there  must  be  added  at 
least  six  inches  of  insulation.  Liquid  air  is  a  most 
troublesome  and  unstable  fluid,  which  must  itself  be 
first  produced  by  an  expenditure  of  an  infinitely  greater 
amount  of  power  than  the  fluid  possesses." 


The  possibility  of  a  universal  use 
Denaturized  Alcohol,  ot  an  industrial  alcohol  has  re- 
ceived much  comment  both  from 
the  technical  and  daily  press  since  the  action  of  the 
United  States  Congress  in  removing  the  tax  from  such 
an  article.  The  price  at  which  alcohol  has  been  sold 
in  the  past  has  created  in  the  public  mind  an  impres- 
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sion  that  this  liquid  is  decidedly  expensive  to  manu- 
facture, whereas  the  truth  of  the  matter  is  that  this 
high  cost  is  due  entirely  to  the  very  heavy  government 
tax.     Every  still  has  to  be  licensed,  and  every  gallon 
of  alcohol  produced  is  subject  to  the  tax  above  men- 
tioned.   The  result  has  been  a  very  limited  use  for 
domestic  purposes,  and  many  of  the  articles  from  which 
commercial  alcohol  can  be  produced  are  now  thrown 
away  as  waste  products.     So  far  as  the  cost  of  manu- 
facture of  alcoholic  stimulant  is  concerned,  we  know 
of  a  case  in  Cuba,  some  years  ago,  where  prior  to  the 
introduction  of  a  tax  on  this  article,  some  six  hundred 
thousand  gallons  of  rum  was  sold  by  a  sugar  estate  for 
approximately  nine  cents  a  gallon.    Considering  that 
a  profit,  and  a  material  profit  at  that,  was  made  in  this 
transaction,  and  also  that  the  selling  price  in  the  States 
would  probably  be  in  the  neighborhood  of  three  dollars 
per  gallon,  one  gets  an  idea  of  the  severity  of  the 
government  tax,  and  this  will  be  more  than  confirmed 
if  reference  be  made  to  the  figures  available  at  the 
Inland  Revenue  Department.    We  also  have  similar 
experiences  in  our  own  country,  where,   prior  to  the 
introduction  of  the  tax,  stimulants  were  sold  retail  at 
approximately  twenty  cents  per  gallon.   Of  course,  one 
of  the  material  considerations  in  connection  with  the 
taking  off  of  the  tax  is  that  the  alcohol  must  be  render- 
ed absolutely  unfit  for  drinking,  and  hence  the  name 
mentioned  above  has  been  given  to  the  product.  We 
understand  that  the  substances  from  which  alcohol 
may  be  obtained    are    practically   innumerable,  any 
article  containing  sugar,  or  starch  which  can  be  con- 
verted into  sugar,  giving  a  greater  or  less  quantity. 
The  alcohol  is  produced  mostly  by  distillation,  though 
fermentation  Or  a  combination  of  the  two  is  quite  com- 
mon practice.    The  apparatus  required  is  exceedingly 
simple,  and  the  process,  judging  from  the  figures  above 
given,  can  hardly  be  termed  expensive.    We  have 
record  of  one  person  who  was    convicted    of  illicit 
distilling   in    the    south,    whose     entire  apparatus 
consisted  of  a   tin    coffee    pot,   a   short    length  of 
tubing   immersed    m    a    trough    of    water  (which 
acted  as  a  condenser),  and  a  pint  bottle  into  which 
the  condensed  liquid  ran.    There  is  a  public  impression 
that  with  the  removal  of  the  tax,   any  one  will  be 
allowed  to  manufacture  alcohol,  but  this  is  very  far 
from  the  truth,  as  such  an  arrangement  would  doubt- 
less be  abused  in  a  most  severe  manner.    The  alcohol 
will  still  be  made  under  government  supervision,  and 
the  stills  licensed  under  the  method  in  vogue  at  present. 
Possibly  greater  care  will  be  exercised  in  the  testing 
of  alcohol  intended  for  commercial  use,  to  insure  the 
certainty  of  its  being  unfit  for  drinking  purposes. 
Prior  to  the  great  demand  for  gasoline  for  use  in 
internal   combustion   engines,   a   high   grade  of  this 
article  could  be  purchased  in  barrel  lots  in  New  "N'ork 
city  for  seven  or  eight  cents  per  gallon,  but  with  the 
immense  increase  in  demand  experienced  in  recent 
years,  the  cost  has  steadily  increased  to  a  point  when 
in  Canada  a  figure  of  twenty-five  cents  per  gallon  has 
been  reached.    Industrial  alcohol  will  occupy  in  the  very 
near   future    a    position    with    regard    to  gasoline 
similar  to  that  held    by   aluminum  with   regard  to 
copper,    with    the    great   difference    that    the  in- 
dustrial alcohol  will   be  very  much   cheaper,   as  its 
source  is  universal   and   practically  unlimited.  We 
find   that  in   (lermany  the    greatest   advances  have 


been  made  in  the  manufacture   and   utilization   of  in- 
dustrial alcohol.    That  country  produces  no  petroleum 
whatever,  and  the  government  realized  that  in  case  of 
war  their  machinery  operated  by  internal  combustion 
engines  might  be  rendered  useless  through  a  lack  of 
fuel.     Hence,  action  was  taken  to  encourage  two 
things,  first,  the  production  of  denaturized  alcohol,  and 
second,  the  development  of  engines  suitable  for  its  use. 
Prior  to  this  action,  the  distillation  of  alcohol  was 
subject  to  the  same  severe  tax  as  found  in  other 
countries,  and  naturally  the  removal  of  this  tax  was 
one  of  the  first  steps  to  be  accomplished.    Since  that 
date,  the  development  in  Germany  and  in  other  con- 
tinental countries  of  engines  designed  for  use  of  in- 
dustrial alcohol,  there  known  as  "petrel",  has  been 
very  rapid,  and  it  is  probable  that  the  quantity  of 
petrel  so  used  exceeds  the  gasoline  consumption  many 
times.    There  exists,  of  course,  a  general  impression 
that  when    the  tax  is  removed    in    the    States  on 
January  first,  nineteen  hundred  and  seven,  industrial 
alcohol  will  immediately  find  an   immense  market. 
This,    of  course,    is  based    on    a  misapprehension, 
for  probably  it  will  be  many  years  before  internal 
combustion  engines    are    sufficiently   developed  for 
alcohol    to  give    the    same   satisfactory    results  as 
gasoline  engines.     It  is  far  from  a  simple  matter  to 
convert  a  gasoline  or  a  kerosene  engine  into  one  which 
>vill  give  satisfactory  resulits  with  alcohol,  precisely  in 
the  same  way  that  the  gasoline  engine  to-day  is  not 
suitable  for  use  with  kerosene  any  more  '.ban  the  ker- 
osene engine  can  be  used  with  alcohol.     Each  fuel 
presents  certain  marked  peculiarities,   which,  while 
similar  in  many  ways,  are  yet  sufficiently  distinct  to 
require  mdividual  consideration.    A  change  of  car- 
bureters alone  does  not  suffice,  as  there  are  many 
points  which  must  be  incorporated  into  the  engine  to 
make  it  suitable  for  the  particular  fuel  which  is  intend- 
ed to  be  used.     In  the  United   States  and  Canada  we 
are  of  course  at  a  tremendous  advantage,  for  we  have 
before  us  the  experiments  and  failures  of  years  of  the 
German  engine  builders.    These  will  be  guides  of  in- 
estimable value,  audit  is  to  be  hoped  that  the  develop- 
ment of  a  thoroughly  reliable  alcohol  engine  will  be  a 
matter  of  months  rather  than  years.    We  anticipate, 
of  course,  that  the  Dominion  Government  will  immedi- 
ately follow  the  action  of  the  United  States  in  the  re- 
moval of  the  alcohol  tax,  for  the  internal  combustion 
engine  even  to-day  occupies  a  very  important  posi- 
tion in  our  industrial  world. 


SPARKS. 

Tlic  Si u;irl  Turbine  Company,  Limited,  of  Montreal,  was  in- 
corporated last  month,  with  a  capital  of  $20,000,  to  manufacture 
the  Stuart  turbine  engine.  Mr.  H.  A.  Allen,  steamship  owner, 
is  one  of  the  incorporators. 

The  Montreal  Light,  Heat  Tower  Company  have  instituted 
an  action  to  recover  an  indemnity  of  $10,000  for  the  Ambursen 
Hydraulic  Construction  Company,  of  Boston,  for  non-fulfilment 
of  contract.  It  is  claimed  that  the  American  firm  undei  took  to 
do  certain  work  at  plaintiff's  plant  at  Chanibly.  but  that  it  has 
failed  to  carry  out  its  obligations. 

The  town  of  Dartmonth,  N.S.,  has  awarded  the  contract  to 
the  Canadian  Fairbanks  Company,  Limited,  for  a  complete 
lighting  plant  for  the  town,  consisting  of  a  150  h.p.  Fairbanks- 
Morse  suction  gas  producer  plant  and  a  10  k.  w.  alternator,  to  be 
belt  driven.  The  Canadian  Fairbanks  Company  will  make  the 
complete  installation,  consisting  of  the  producer  engine,  alter- 
nator, switchboard,  etc. 
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INVENTION  %  DEVELOPMENT 

IN  THE  ELECTRlCf\L  FIELD 


Distribution  at  4,600  Volts — An  unusual  feature  of 
the  Toledo  Gas,  Electric  &  Heating  Company's  system 
at  Toledo,  Oregon,  is  the  use  of  4,600  volts  as  a  dis- 
tributing primary  pressure  instead  of  the  more  usual 
voltages  in  the  neighborhood  of  2,000.  The  high- 
pressure  network,  which  is  overhead,  is  three-phase, 
with  the  generator  windings  star-connected  and  the 
neutral  point  earthed.  The  transformers  are  distri- 
buted about  the  town,  and  the  secondary  network  is 
at  115-230  volts.  The  same  company  also  carry  on  a 
hot-water  heating  business.  This  was  formerly  sup- 
plied by  the  exhaust  steam  of  the  electric  light  station, 
but  since  the  establishment  of  a  new  generating  station 
equipped  with  steam  turbines,  this  arrangement  is  to 
be  abandoned  and  the  heating  system  will  be  supplied 
with  hot  water  direct  from  the  boilers  of  the  old 
station.  Motor-driven  centrifugal  pumps  will  be  used 
for  circulating  the  hot  water. 

Recording  Apparatus  for  Electric  Railway  Tests  

An  arrangement  for  obtaining  simultaneous  records  of 
current,  voltage,  speed,  etc.,  of  electric  cars  is  de- 
scribed in  the  Street  Railway  Journal.  The  paper  strip 
is  driven  by  a  spring  motor  of  the  type  employed  in 
phonographs.  The  records  are  traced  by  pencils 
mounted  on  travelling  carriages  and  each  controlled 
by  a  cord  passing  round  a  pulley,  attached  to  a  disc 
carrying  a  pointer,  which  is  caused  by  hand  to  follow 
the  movements  of  the  pointer  of  the  voltmeter,  am- 
meter, or  other  instrument,  as  the  case  may  be.  The 
disadvantage  of  the  method  is  the  necessity  for.  a 
number  of  more  or  less  skilled  observers  continually 
watching  the  instruments.  A  contact  worked  by  a 
clock  energizes  an.  electromagnet  every  half  second, 
which  marks  a  scale  of  time  on  the  record,  and  each 
revolution  of  the  car  wheel  is  recorded  in  a  similar 
way.  The  form  of  speed  indicator  employed  consists 
of  a  small  magneto-generator  mounted  on  the  truck 
and  belted  to  one  of  the  axles,  in  combination  with  an 
ordinary  Weston  voltmeter. 

Magnet  Coils  for  Arc  Lamps — An  American  patent 
has  recently  been  issued  to  Prof.  Elihu  Thomson  for  a 
process  for  insulating  coils  which  must  withstand  ex- 
cessive moisture  and  high  temperature.  Each  coiTis 
composed  of  a  single  helix  of  ribbon  copper,  wound 
edgewise  with  the  turns  close  together,  so  that  it 
forms  a  tube,  the  thickness  of  whose  wall  is  the  width 
of  the  ribbon  conductor.  After  the  coil  is  wound,  and 
while  there  is  still  some  space  between  the  convolu- 
tions, it  is  covered  by  immersion  with  an  insulating 
and  cementino^  compound,  consisting  of  kaolin  and 
silicate  of  soda.  The  proportions  of  these  two  in- 
gredients are  such  that  the  mixture  is  a  viscous  liquid, 
like  a  water  varnish,  which  will  soak  into  all  crevices 
and  form  a  thin  layer  between  the  metal  coils.  The 
entire  coil  is  then  closed  together  to  form  a  rigid  struc- 
ture, and  is  subjected  to  a  low  red  heat,  until  the  in- 
sulating compound  is  vitrified  into  an  insoluble  mois- 


ture-proof cement  which  binds  the  coils  together  with- 
out permitting  contact  between  its  turns.  This 
insulation  is  a  double  silicate  of  alumimam  and  sodium, 
and  is  refractory,  being  incapable  of  complete  fusion 
except  at  a  temperature  which  would  melt  the  copper. 

Alternating-Current  D'Arsonval  Galvanometer.— 
Professors'  Franklin  and  Freudenberger  have  con- 
structed a  form  of  alternating-current  D'Arsonval  in- 
strument of  the  shunt  magnet  type.  The  electro- 
magnet has  a  laminated  core  and  is  excited  from  alter- 
nating mains  through  an  adjustable  choking  coil  and 
condenser,  in  such  a  manner  as  to  have  the  alternating 
magnetic  flux  substantially  in  phase  with  the  e.m.f. 
between  the  mains.  When  the  movable  coil  is  travers- 
ed by  this  flux  an  alternating  e.m.f.  is  induced  in  it, 
as  in  the  secondary  coil  of  a  transformer.  .\s  soon  as 
the  circuit  of  the  movable  coil  is  closed  internally  a 
secondary  current  is  induced  therein  and  a  unidirec- 
tional pulsating  torgue  is  hereby  set  up  on  the  coil, 
even  although  no  current  is  supplied  to  the  coil  from 
an  external  source.  The  coil  is,  however,  allowed  to 
assume  a  definite  position  under  this  torque,  by  means 
of  an  adjustable  external  resistance,  and  then  the 
alternating  current  to  be  measured  is  superposed  upon 
the  steady  secondary  current  in  such  a  manner  as  to 
bring  about  a  measurable  deflection.  It  is  stated  that 
the  sensitiveness  of  the  alternating-current  DWrsonval 
galvanometer  is  of  the  same  order  of  magnitnde  as 
that  of  the  direct-current  instrument. 

Secondary  Conductor  Arc  Lamps — In  an  article 
by  E.  Stadelmann-Nehein  published  in  a  recent  issue 
of  the  Elcktrotechnische  Zeitschrift,  the  use  of  rare 
earth  auxiliary  or  secondary  conductors  for  arc  lamps 
is  discussed  at  some  length.  The  arrangement  con- 
sists e.ssentially  of  a  third  conductor  composed  of  a 
slab  or  block  of  rare  earth  composition  placed  along- 
side, but  not  touching,  the  ordinary  carbon  electrodes 
of  an  arc  lamp.  The  lamp  is  lighted  as  an  ordinary 
arc  lamp  without  reference  to  the  third  conductor. 
When  the  arc  is  struck  the  heat  transmitted  to  the 
rare  earth  block  is  such  as  to  raise  it  to  the  point  of 
conductance,  and  a  portion  of  the  lamp  current  is 
shunted  across,  and  passes  from  carbon  to  carbon  by 
way  of  the  auxiliary  conductor.  It  will  be  seen  that 
the  carbons  can  now  be  drawn  a  considerable  distance 
apart,  and  the  space  between  each  carbon  and  the 
secondarj-  conductor  also  preserved  sufficiently  large 
to  prevent  any  actual  contact.  Light  is  thus  pro- 
duced from  the  electrodes,  the  arc,  and  also  from  the 
secondary  conductor.  The  result  is  an  extremely 
efficient  and  steady  light,  which  gives  the  strongest 
effect  downwards  or,  in  fact,  in  any  desired  direction 
according  to  the  arrangement  of  the  conductors.  The 
author  of  the  article  testifies  that  chamotte  is  up  to 
the  present  the  most  suitable  material  for  the  second- 
ary conductor,  since  it  withstands  the  arc  well  and, 
although  it  softens,  it  does  not  form  into  drops. 
Tests  of  these  lamps  are  to  be  made,  and  investiga- 
tions continued  towards  securing  the  best  material  for 
the  secondary  conductors.  These  results  will  be 
awaited  with  interest,  and  in  the  tneantime  there  are 
doubtless  many  who  will  be  prompted  to  experiment 
in  this  particularly  promising  branch  of  electric  light- 
ing development. 
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REDUCTION  IN  COST  OF  ILLUMINATION. 

The  past  year  has  witnessed  a  remarkable  renais- 
sance of  efforts  directed  toward  reducing  the  cost  of 
producing  light,  and  improving  the  methods  of  utiliz- 
ing it  for  illumination. 

The  Luminous  or  Flaming  arc  lamp  produces  light 
at  a  cost  not  exceeding  one-quarter  of  that  required  by 
the  enclosed  arc.  The  Magnetite  arc  produces  light 
of  not  more  than  one-half  the  cost  of  the  ordinary  arc, 
and  it  seems  not  unlikely  that  it  will  develop  a  still 
higher  efficiency.  The  Tantalum  incandescent  lamp 
has  an  efficiency  of  practically  twice  that  of  the  old 
form  of  carbon  filament  lamp,  and  it  is  asserted  upon 
good  authority  that  the  Tungsten  lamp,  on  the  same 
principle,  will  give  double  this  efficiency,  i.e.,  have  an 
efficiency  of  one  watt  per  candle.  Filling  the  gap 
between  the  arc  and  incandescent  lamps,  the  Mercury 
Vapor  and  Vacuum  Tube  systems  may  be  considered, 
both  of  which  have  reached  the  practical  stage,  and 
have  efficiencies  far  in  excess  of  the  present  incandes- 
cent lamp.  Thus  throughout  the  entire  field  of  elec- 
trical lighting,  it  is  conservative  to  assume  that  a 
given  amount  of  light  can  be  produced  at  the  present 
time  with  one-half  the  cost  that  was  req'  ired  by  the 
best  devices  known  a  few  years  ago. 

The  reduction  in  cost  of  light  production  by  elec- 
tricity must  necessarily  change  to  some  extent  the 
relations  of  electric  and  gas  lighting.  Gas  light  has 
held  its  own  by  reason  ot  its  great  superiority  in  cost 
of  production.  The  halving  or  quartering  of  the  cost 
of  electric  light,  however,  might  very  seriously  change 
this  advantage  heretofore  held  by  gas.  The  limit  of 
cost  of  gaslight,  however,  has  by  no  means  been 
reached.  It  is  a  well  known  fact  that  very  much  high- 
er efficiency  may  be  obtained  by  using  either  the  gas, 
or  air  supply,  or  both,  at  a  higher  pressure  than  is 
now  the  practice  in  this  country,  and  gas  lamps  based 
upon  this  principle  are  being  largely  installed  for 
exterior  lighting  in  England. 

Several  attempts  have  been  made  to  establish 
"intensive  gas  light,"  as  this  system  is  called,  in  (his 
country,  but  so  far  as  we  are  aware,  without  com- 
mercial success.  There  seems  to  be  no  reason, 
however,  why  the  price  of  gas  to  consumers  should 
not  be  reduced  without  entailing  a  corresponding 
loss  to  producers.  We  can  see  no  sufficient  reason 
for  the  manufacture  of  illuminating  gas,  i.e.,  gas 
giving  a  luminous  flame,  under  present  conditions. 
To  be  sure,  ordinary  flame  gas  burners  are  still 
numerous,  but  there  is  no  reason  why  they  should 
not  all  be  supplanted  with  incandescent  burners  or 
electric  lamps.  A  gas  capable  of  producing  the 
best  of  results  with  incandescent  burners,  and  suitable 
for  all  heating  purposes,  could  undoubtedly  be  made 
and  delivered  at  a  good  profit  at  a  cost  very  materially 
below  that  at  present  charged  for  illuminating  gas  ; 
and  even  though  the  percentage  of  profit  were  re- 
duced, the  increased  use  of  a  cheaper  gas  for  fuel 
purposes  would  bring  larger  aggregate  returns  to  the 
producing  companies.  Towns  having  a  supply  of 
natural  gas,  which  is  non-luminous,  get  on  perfectly 
well  with  it  for  both  heating  and  lighting  purposes, 
and  why  should  not  a  similar  gas  made  artificially 
answer  all  purposes  equally  well  ? 

It  has  long  been  recognized  that  in  the  use 
of  light  to  produce  illumination  excessive  waste  has 


been  the  rule,  rather  than  the  exception.  This  fact, 
together  with  the  increasing  complexity  of  uses  for 
artificial  light,  as  well  as  the  greater  number  and 
variety  of  light  sources  and  accessories,  has  at 
last  given  rise  to  an  established  profession,  namely. 
Illuminating  Engineering.  While  exact  figures  as  to 
the  economies  accomplished  by  Illuminating  Engineer- 
ing are  few,  from  cases  with  which  we  are  familiar,  in 
which  actual  results  have  been  obtained,  as  well  as 
from  the  possibilities  of  numerous  cases  investigated, 
it  is  perfectly  safe  to  say  that  a  reduction  of  25  per 
cent,  in  the  cost  of  illumination  is  a  low  average  of  the 
saving  that  can  be  thus  effected. 

When  the  improved  light  sources  that  are  now  on 
the  market,  or  in  process  of  development,  are  utilized 
to  their  very  best  advantage  by  the  skill  of  the  Illumi- 
nating Engineer,  illumination  of  a  superior  quality  will 
be  produced  at  from  one-quarter  to  one-half  the  present 
cost.  While  greater  economy  in  the  production  of 
illumination  is  therefore  inevitable,  there  is  no  likeli- 
hood of  any  one  particular  form  or  source  of  light  ob- 
taining a  monopoly  of  even  a  single  department  of  the 
illuminating  field.  The  total  result  will  be  a  larger 
general  use  of  artificial  light,  and  the  production  of 
more  satisfactory  illumination. — The  liiuminating  En- 
gineer. 


TRADE  NOTES. 

The  Electrical  Maintenance  &  Repair  Company,  Toronto, 
are  moving  into  more  commodious  premises  at  i6j  Adelaide 
street  west,  where  they  will  occupy  the  two  upper  flats.  The 
change  will  aflford  them  much  greater  facilities  for  the  execution 
of  their  rapidly  growing  business. 

The  firm  of  Brown,  Boveri  &  Company,  Limited,  electrical 
engineers  and  contractors,  Baden,  Switzerland,  are  establishing 
a  branch  company  in  London,  Eng.,  of  the  same  name,  to  look 
after  the  interests  of  the  parent  firm  in  Great  Britain,  Canada 
and  otlier  colonies.  This  company  will  take  over  the  contract- 
ing business  of  Whiting,  Eborall  &  Co.,  London,  and  Mr.  A.  C. 
Eborall  will  be  managing  director  of  the  new  firm. 

The  Electric  Control  &  Supply  Company,  Cleveland,  Ohio, 
announce  the  opening  of  a  Chicago  office  in  the  Merchants  Loan 
and  Trust  Building,  135  Adams  street,  with  Mr.  W.  M.  Connelly 
in  charge.  Mr.  Connelly  was  connected  with  the  electrical 
department  of  the  Homestead  works  of  the  Carnegie  Steel 
Company  for  five  years  and  resigned  his  position  there  to  become 
electrical  engineer  of  the  Ensley  plant  of  the  Tennessee  Coal, 
Iron  &  Railroad  Company  at  Birmingham,  Ala.,  which  position 
he  held  for  three  years,  resigning  to  enter  central  station  work 
at  Birmingham,  Ala.,  and  at  Houston,  Ten. 

The  Yukon  Consilidated  Goldfields  Company,  Limited,  have 
contracted  with  the  Canadian  Westinghouse  Company  for  the 
following  electrical  apparatus  to  be  used  in  gold  dredging  in  the 
Yukon  Territory  :  Three  100  h.  p.  3-phase,  60  cycle,  400  volts, 
type  1''  motors  ;  throe  15  h.  p.  3-phase,  60  cycles,  400  volt,  type 
F  motors;  three  50  h.p.,  850  r. p. m.,  3-phase,  60  cycles,  400  volt 
constant  speed  induction  motors;  three  30  h.p.  motors;  three  20 
h.p.,  1,120  r.p.m.  motors;  three  i5h.p.  850  r.p.m.  motors;  three 
7I2  h.p.,  1,700  r.p.m.  motors  ;  nine  75  k.  w.,  oil  insulated,  self 
cooling  transformers  ;  two  625  k.  w.,  3-phase,  60  cycles,  2,200 
volts,  415  r.p.m.,  a.  c.  generators,  and  two  17  k.w.,  type  .S  ex- 
citers for  same;  one  4  panel  switchboard  for  controlling  above; 
four  250  k.w.,  oil  insulated,  oil  coolctl  transformers  and  four  200 
k.w.  transformers,  same  type. 


The  Havelock  Electric  Light  Company  have  installed  another 
water  wheel  in  their  power  house,  thereby  increasing  their  plant 
to  the  extent  of  300  h.p. 

The  Hamilton,  Grimsby  &  Beamsville  Railway  will  probably 
be  extended  from  Beamsville  to  St.  Catharines.  The  repairs  to 
the  Grimsby  sub-station,  which  was  damaged  by  lightning  re- 
cently, have  been  completeil. 
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Room  B34  Board  of  Trade  Building:. 

October  Sth,  1906. 

Montreal  is  experiencing  perhaps  the  busiest  year  in  its 
history.  The  amount  of  building  is  greatly  in  excess  of  last 
year,  and  everywhere  one  meets  the  report  of  great  activity,  a 
heavy  demand  for  goods,  and  remunerative  prices.  The  elec- 
trical machinery  and  supply  houses  are  working  to  the  limit  of 
their  capacity,  but  customers  do  not  now  expect  as  prompt  de- 
livery as  could  be  secured  a  few  years  ago  when  business  was 
less  prosperous.  As  a  natural  result  of  large  building  operations, 
there  has  been  a  good  demand  for  wiring  material,  the  supply 
of  which  is  getting  short.  The  factory  building  of  Henry 
Morgan  &  Company  on  Beaver  Hall  Hill  furnishes  an  example 
of  very  neat  work.  It  is  done  in  condulet,  the  method  of  sus- 
pending the  pipe  being  somewhat  unique.  The  construction 
engineer,  Mr.  C.  J.  Young,  regards  it  as  one  of  the  finest  jobs 
in  Canada. 

We  learn  from  Mr.  R.  S.  Kelsch,  the  consulting  engineer  for 
the  Montreal  Light,  Heat  &  Power  Company,  that  they  are 
about  to  increase  their  capacity  by  installing  a  1,500  k.w.  three- 
phase  generator  of  Westinghouse  manufacture,  to  be  driven  by 
a  Westinghouse-Parsons  turbine  of  2,500  h.p.  Mr.  Kelsch  is 
now  laying  out  the  work  at  the  Soulanges  power  house  of  the 
Montreal  Light,  Heat  &  Power  Company.  The  turbines  will  be 
supplied  by  Allis-Chalmers-Bullock,  and  the  electrical  apparatus 
by  the  Canadian  Westinghouse  Company.  There  will  be  three 
3,750  k.w.,  4,400-volt,  three-phase,  60  cycle  generators,  two 
exciters  of  200  k.w.,  and  thirteen  3,500  kilowatt  transformers, 
together  with  complete  main  station  and  sub-station  switch- 
boards and  lightning  arrester  equipment. 

The  Montreal  Street  Railway  Company  have  contracted  with 
the  Canadian  Westinghouse  Company  for  a  1,000  k.w.  railway 
generator,  three  500  k.w.  motor  generator  sets,  and  twenty 
quadruple  equipments  of  motors  and  fifty  sets  of  air  brakes  with 
motor  driven  compressors. 

The  new  power  house  of  the  Sherbrooke  Power,  Light  &  Heat 
Company  is  practically  completed.  It  is  a  fine  concrete  build- 
ing, the  installation  consisting  of  three  650  h.p.  turbine  units, 
three  500  k.w.,  three-phase,  2,300-volt  C.G.E.  generators,  two 
50  k.w.  exciters  and  a  twenty  panel  switchboard.  The  plant 
was  designed  by  Mr.  R.  S.  Kelsch,  C.  E.,  of  this  city. 

A  number  of  prominent  gentlemen  representing  the  electrical 
interests  are  taking  steps  to  have  an  Electrical  Trades  Exhibi- 
tion next  year  which  will  do  credit  to  Canada  and  incrsase  the 
public  knowledge  of  the  various  applications  of  electricity.  It  is 
understood  that  a  company  is  about  to  be  incorporated  and  an 
announcement  will  be  made  at  a  very  early  date. 

The  Iberville  &  St.  Cesaire  Hydraulic  Power  Company,  which 
recently  acquired  the  property  of  the  -St.  Cesaire  Power  Com- 
pany at  St.  Johns,  Que. ,  are  now  building  a  new  steam  plant 
at  St.  Johns  of  600  h.  p.  capacity  to  act  as  a  reserve  plant  in 
connection  wiih  the  water  power  service  from  St.  Cesaire.  We 
learn  from  Mr.  C.  Brandeis,  consulting  engineer  for  the  com- 
pany, that  the  contracts  have  not  yet  been  let.  The  Iberville  & 
St.  CeSaire  Power  Company  have  a  three-phase  transmission 
line  twenty-one  miles  in  length,  16,500  volts,  of  No.  2  aluminum 
wire. 

Veritys,  Limited,  of  London,  Eng.,  large  manufacturers  of 
electrical  apparatus  and  supplies,  have  appointed  Mr.  Hugh  B. 
Morris  as  their  representative,  with  headquarters  in  Montreal. 

Nearly  all  the  electrical  supply  houses  are  increasing  their 
facilities  in  order  to  handle  their  growing  business.  We  learn 
from  Mr.  Irving  Smith,  vice-president  and  general  sales  manager 
of  the  R.  E.  T.  Pringle  Company,  that  their  new  factory  at  St. 
Henri  is  completed  and  running  smoothly.  It  is  a  five-storej- 
building  of  modern  construction  and  is  an  evidence  of  the  rapid 
growth  of  the  Pringle  Company  since  the  businc'^s  was  estab- 
lished about  ten  j'ears  ago.  It  was  found  necessary  to  build  the 
factory  in  order  to  supply  their  Montreal  warehouses  and 
branches  at  St.  John,  N.B.,  Toronto,  and  Winnipeg.  The 
Pringle  Company  are  constantly  adding  ne\v  lines  and  are  now 
one  of  the  largest  manufacturers  of  electrical  supplies  in  Canada. 


Messrs.  Munderloh  &  Companj-  are  erecting  a  new  building 
at  the  north  end  of  Victoria  square.  It  will  be  four  stories  and 
basement,  with  a  frontage  of  56  feet  and  a  depth  of  125  feet,  and 
will  have  a  stone  foundation,  brick  walls  and  concrete  floors, 
columns  and  beams,  making  it  as  nearly  as  possible  fireproof. 
Most  of  the  building  will  be  used  as  a  factor}-  and  warehouse  for 
electrical  supplies,  but  it  will  also  contain  the  general  offices, 
the  intention  being  to  vacate  the  present  pretDi!-es  on  St.  Sulpice 
street.  The  new  building,  which  was  designed  by  Messrs. 
Hutchinson  &  Wood,  the  well-known  Montreal  architects,  is 
expected  to  be  completed  by  February  of  next  year. 

Messrs.  J.  A.  Dawson  &  Company  have  recently  secured 
additional  space  in  their  building  at  293  Craig  street  west. 
They  are  now  occupying  practicalh-  the  entire  four  stories,  the 
sales  department  being  located  on  the  first  f^oor,  the  general 
offices  on  the  second  floor,  while  the  top  floors  are  used  as 
stock  rootr.s.  A  portion  of  the  second  floor  is  set  apart  for  the 
winding  of  street  railway  motors,  which  is  an  important  depart- 
ment of  their  business.  Messrs.  Dawson  &  Company  have  just 
been  appointed  sole  Canadian  agents  for  the  Couch  &:  Seelev 
Company,  telephone  manufacturers  of  Boston.  They  are  also 
placing  on  the  Canadian  market  the  Jackson  instantaneous 
wrench  manufactured  by  the  Union  Tool  Company,  of  Boston. 
A  few  months  ago  they  established  a  branch  in  Winnipeg,  in 
charge  of  Mr.  R.  S.  Carter,  where  a  complete  stock  of  all  lines 
is  carried. 

The  Duncan  Electrical  Company  are  now  manufacturing  a 
lamp  guard  which  the\  claim  is  unequalled  for  strength,  dur- 
ability, appearance  and  cost.  Type  "B"  is  made  to  fit  porcelain 
sockets,  as  they  are  standardizing  both  the  porcelain  sock- 
et and  the  porcelain  key  in  cider  to  take  the  guard.  The  guard 
is  fastened  to  the  socket,  not  to  the  lamp.  Other  new  lines 
which  they  are  placing  on  the  market  consist  of  receptacles  of 
neat  design,  rosettes  with  patent  clamp  which  makes  full  contact 
the  length  of  cleat,  wall  sockets,  and  sockets  for  use  in  street 
cars.  Mr.  Charles  Duncan,  manager  of  the  Duncan  Electrical 
Company,  is  the  designer  of  the  new  lines,  and  Messrs.  J.  A. 
Dawson  &  Company  have  been  .-ippointed  general  sales  agents 
for  their  products. 

The  repair  shop  of  Messrs.  Fred  Thompson  Company  is 
running  over-time.  They  are  now  remodelling  plants  for  four 
dift'erent  towns,  as  follows:  One  of  1,000  lights,  i.ooo  volts, 
one  of  750  lights,  and  one  of  500  lights,  all  alternating  curient, 
and  one  of  250  lights,  direct  current.  They  have  just  supplied  a 
second  balancer  set  for  the  Central  Light,  Heat  &  Power 
Companj-,  of  Montreal. 

The  Saver  Electric  Company  have  opened  a  new  branch  at 
Soi  St.  Lawrence  street  to  meet  the  large  demand  for  electrical 
supplies  resulting  from  the  rapid  growth  of  the  north  end  of  the 
city. 

Messrs.  Collyer  &  Brock  are  busy  supplying  wiring  material, 
fittings,  etc.    They  report  that  conduit  work  is  now  becoming 

very  general. 

Ml-.  W.  J.  O'Leary  has  recently  organized  the  -Auto-Safety 
Electric  Switch  Company,  for  the  purpose  of  pushing  the  sale 
of  the  Auto-Safety  switch  invented  by  Mr.  W.  J.  Plews  and 
which  has  for  some  time  been  manufactured  under  rovaltv 
by  W.  J.  O'Learj'  &  Company.  The  new  company  have  offices 
in  the  Board  of  Trade  Building. 

Messrs.  Plews  &  Trimingham,  of  the  Electrical  Insi>ection 
Bureau  and  Testing  Laboratory,  are  nuw  issuing>approval  cards 
of  electrical  products  which  have  been  submitted  to  them  for 
examination  and  test  and  which  have  proven  sialisfactoi v. 
These  cards  will  be  issued  quarterly  to  all  parties  who  are 
interested  in  the  use  of  ele,.-trical  supplies,  the  object  being  to 
reduce  to  a  minimum  the  electrical  fire  hazard  introduced  hv  the 
use  of  inferior  materials.  These  certificates  are  accepted  by 
the  Canadian  Fire  Underwriters'  Association.  Messrs.  Plews 
&  Trimmingham  report  that  the  Electrii-al  Inspection  Depart- 
ment of  their  business  is  steadily  growing.  They  inspect 
electrical  installations  at  a  regular  schedule  of  charges.  For 
instance,  the  charges  for  generators,  motors  and  transtormerv 
range  from  $1  for  15  h.p.  to  $20  for  more  than  200  h.p.  and  an 
additional  charge  ranging  from  30  cents  per  h.p.  for  1^  h  p. 
down  to  5  cents  per  h.  p.  for  machines  above  200  h.p.  For  the 
inspection  of  concealed  wiring,  including  conduit  woik,  the 
charge  is  10  cents  per  outlet  up  to  too  outlets,  and  for  open 
wiring,  including  fixtures,  fittings,  etc..  lo  cents  per  light  up  to 
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100  lights  and  a  graded  scale  down  to  a  mienimum  of  5  cents  per 
light  for  500  lights  and  upwards. 

The  Sovereign  Light,  Heat  &  Power  Company  is  the  name  of 
a  new  concern  who  are  requesting, through  their  lawyers,  Messrs, 
Vipond  &  Vipond,  a  franchise  from  the  city  of  Montreal  for  gas 
as  well  as  electric  light.  This  is  the  outcome  of  the  ."Vldermanic 
desire  for  cheaper  gas,  but  as  the  new  concern  has  not  yet 
secured  their  charter, and  the  names  of  its  backers  have  not  yet 
been  made  public,  it  is  doubtful  if  any  real  interest  will  be  taken 
in  their  offer.  The  Sovereign  Company  state  also  that  they 
would  supply  cheaper  inc  andescent  light,  and  it  is  rumoured  that 
a  young  firm  here  have  been  retained  as  their  consulting  elec- 
trical engineers. 

The  town  of  Westmount  having  been  approached  by  some 
private  residents  living  contiguous  to  the  boundary  of  the  city 
of  Montreal  relative  to  furnishing  electric  current,  courteously 
requested  permission  from  the  city  of  Montreal  to  allow  them  to 
swing  their  wires  across  the  said  boundary  street  for  such  pur- 
pose. The  worthy  aldermen  of  Montreal,  with  that  keen 
insight  which  has  always  distinguished  therri  and  made  them  so 
Hearly  beloved  by  the  business  community  in  general,  immed- 
iately got  vastly  excited  and  wanted  to  know  what  the  price 
would  be, that  Westmount  should  make  a  remarkably  good  offer, 
etc.  As  a  matter  of  fact,  it  is  none  of  the  city  aldermen's  busi- 
ness what  any  of  their  private  residents  choose  to  pay  for  elec- 
tric light,  and  the  question  solves  itself  merely  into  one  of  "May 
I  cross  your  road  ?  " 

Mr.  Wayland  Williams,  who  for  the  last  two  years  has  repre- 
sented the  Campbell  Gas  Engine  Company,  has  now  assumed 
charge  of  the  gas  engine  department  of  Messrs.  W.  H.  Laurie 
&  Company,  Board  of  Trade  Building,  Montreal,  the  Caradian 
agents  for  the  well-known  Crossley  gas  engines,  suction  gas 
producers  and  the  Loomis-Pettibone  producers. 

PERSONAL. 

Mr.  J.  W.  Pilcher,  district  manager  at  Montreal  for  the 
Canadian  General  Electric  Company,  has  recenily  returned 
from  a  vacation  in  the  Maritime  Provinces,  where  he  was  dis- 
trict manager  for  a  number  of  years.  His  assistant,  Mr.  W.  P. 
Roper,  had  charge  during  his  absence. 

Mr.  A.  B.  Smith,  Superintendent  of  Grand  Trunk  Pacific 
Telegraphs,  is  at  piesent  In  Winnipeg  in  connection  with  the 
construction  of  the  telegraph  system  in  the  west. 

It  is  understood  that  Mr.  J  .L.  Belnap,  Winnipeg  manager  for 
AUis-Chalmers-BuUock,  Limited,  has  been  appointed  to  succeed 
Mr.  R.  A.  Stinson  as  district  manager  at  Montreal.  Mr. 
Zavitz,  who  has  recently  been  located  at  Vancouver,  will  assume 
charge  of  the  Winnipeg  office. 

Mr.  W.  A.  Lewis,  representing  J.  A.  Dawson  &  Company,  is 
at  present  on  a  business  trip  in  the  Maritime  Provinces. 

Mr.  R.  J.  Hiller  has  been  engaged  as  supply  traveller  by  the 
Montreal  office  of  the  Canadian  General  El  ctric  Company. 

Mr.  M.  Rubenstein,  chief  contracting  agent  for  the  Montreal 
Light,  Heat  &  Power  Company,  has  severed  his  connection  with 
that  company  and  we  are  given  to  understand  will  engage  in 
the  electrical  I'ontracting  business  on  his  own  account. 

NEW  SELLING  AGREEMENT. 

Considerable  importance  will  be  attached  to  the  announcement 
made  by  the  Packard  Electric  Company,  to  the  effect  that 
Mr.  Russell  A.  Stinson  and  Mr.  PVederick  J.  Bell  have  become 
associated  with  the  company  and  assumed  charge  of  their  east- 
ern office  at  Montreal  on  September  15th,  the  territory  covered 
being  that  from  Kingston  east.  The  services  of  Mr.  J.  J. 
Warren,  who  has  been  acting  manager,  will  still  be  retained  and 
Other  additions  made  to  the  office  staff  in  order  to  take  care  of 
the  increasing  business.  The  Montreal  offices  of  the  company 
have  been  removed  fiom  the  Street  Railway  Chambers  to  more 
commodious  c|uartcrs  in  the  Bell  Telephone  Building,  corner 
Notre  Dame  and  St.  John  streets. 

The  Packard  Electric  Company  have  the  exclusive  right  in 
Canada  for  the  sale  of  the  well-known  Crocker-Wheeler  appara- 
tus, as  well  as  the  Jandus  Electric  Company's  arc  lamp  equip- 
ments, and  in  entering  into  this  new  selling  agreement  they  feel 
th  U  their  customers  in  the  eastern  territory  will  be  given  every 
attention.  Both  Messrs.Stinson  and  Bell  are  widely  known  in  the 
electrical  field.  Mr.  Stinson  was  for  upwards  of  ten  years 
associated  with  the  Canadian  General  Electric  Company  in  the 
capacity  of  sales   agent,    but  joined  AUis-Chalmers-Bullock 


Limited,  upon  its  organization  about  three  years  agO;  being 
district  manager  for  Montreal.  This  position  he  retained  until 
the  formation  of  the  present  partnership  on  September  15th  last 
as  eastern  representatives  for  the  Packard  Electric  Company. 

Mr.  Bell  was  first  employed  in  the  Peterboro  works  of  the 
Canadian  Geneial  Electric  Company,  in  1893,  serving  three 
years  in  the  works  and  on  the  construction  staff.  He  then 
established  an  electrical  repair  shop  in  Winnipeg  with  the  object 
of  thoroughly  investigating  the  field  for  such  a  business,  but  the 
prospects  for  expansion  not  being,  at  that  time,  sufficiently 
promising,  he  returned  to  the  Canadian  General  Electric  Com- 
pany in  1897,  first  on  the  engineering  staff  and  about  two  years 
later  joining  the  sales  organization  at  Toronto.  The  lollov^'ing 
year  he  was  transferred  to  the  Montreal  office  as  assistant 
district  manager,  continuing  in  that  position  until  April  of  this 
year,  when  he  joined  the  sales  organization  of  Allis-Chalmers- 
BuUock,  as  assistant  d  strict  manager  for  Montreal,  resigning  to 
form  the  partnership  agreement  already  mentioned. 

Messrs.  Stinson  and  Bell  have  also  organized  the  Ground 
Anchor  Company,  Limited,  in  which  they  have  a  large  interest 
and  whose  products  will  be  handled  by  them  in  addition  to  those 
of  the  Packard  Electric  Company. 


TESTS  OF  PUMPING  PLANT. 

In  view  of  the  high  efficiency  reached  by  the  new  pumping 
plant  installed  for  the  Citv  of  Montreal  on  McTavish  street,  the 
report  of  the  recent  official  24  hour  te^t  will  be  found  of  interest. 
The  plant  consists  of  a  14  inch  3-stage  Worthington  centrifugal 
pump  built  by  the  John  McDougall  Caledonian  Iron  Works 
Company,  direct  connected  to  a  400  h.p.  induction  motor  built 
by  Allis-Chalmers-Bullock,  Limited.  The  test  was  conducted 
by  Mr.  George  Janin,  Superintendent  of  the  Waterworks 
Department,  and  Prof.  L.  A.  Herdt,  of  McGill  University,  who 
reported  as  follows  : — 

"As  the  test  was  to  be  made  in  conformiiy  with  clause  9  of 
the  contract,  on  the  capacity  of  the  said  pump,  which  was  to  be 
five  million  imperial  gallons  per  24  hours  against  i  10  lbs.  pres- 
sure, this  condition  was  amply  fulfilled,  the  total  number  of 
gallons  pumped  being  5,470,000.  The  s  .id  clause  also  specified 
that  the  test  should  show  that  the  temperature  of  the  motor 
working  under  a  full  load  for  at  least  12  hours  should  not  be 
more  than  49  degrees  C.  above  the  temperature  of  the  room. 
The  results  on  this  tct  showed  that  the  temperature  never  rose 
beyond  30  degrees  C.  above  the  temperature  of  the  room. 

"In  accordance  with  clause  10,  the  ordinary  working  of  the 
pump  and  motor  was  not  to  cause  any  notable  noise  or  vibration. 
During  the  test,  as  also  during  the  trials  preceding  the  test,  this 
condition  was  perfectly  fulfilled. 

"Clause  2.  specified  that  the  pump  was  to  attain  an  overall 
efficiency  of  not  less  than  63  per  cent.  The  test  showed  that 
during  normal  working,  that  is  to  say,  with  a  discharge  of  five 
million  imperial  gallons  per  24  hours,  this  efficiency  was  attained, 
and  during  the  period  when  five  and  three-quarter  million 
gallons  were  being  pumped,  an  efficiency  as  high  as  67  per  cent, 
was  attained." 

The  committee  was  wall  pleased  with  ihe  report  and  it  was 
decided  to  make  the  first  payment  on  the  plant. 


A  company  known  as  Penmans,  Lirrited,  was  recently  •  mcor- 
porated  by  the  Dominion  Government,  with  a  capital  stock  of 
$4,000,000  and  head  office  in  Montreal.  The  powers  given  lo 
the  company  include  the  right  to  acquire  and  develop  water 
powers  for  the  purpose  of  generating  electric  power.  The  in- 
corporators include  Messrs.  T.C.  Casgrain  and  V.  E.  Mitchell, 
advocate,  of  Montreal. 

The  new  electric  plant  installed  by  the  corporation  of  Nap- 
anoe,  Ont. ,  was  put  in  successful  operation  last  month.  The 
generators,  which  were  furnished  by  AUis-Chalmer.s-Bullock, 
Limited,  of  Montreal,  have  a  capacity  of  125  k.  w.  at  2,300 
volts.  They  are  belted  to  high  speed  condensing  Corliss  en- 
gines of  150  h.p.,  150  r.  p.  m.,  furnished  by  the  Robb  Engineer- 
ing Company,  of  Amherst,  N.  S.,  who  also  suppl  ed  the  boilers. 
Two  switchboard  panels  were  furnished  by  Allis-Chalmeis- 
BuUock,  while  the  two  panels  and  regulators  for  controlling  the 
arc  lights  were  supplied  by  the  R.  E.  T.  Pringle  Company,  of 
Montreal.  The  plant  has  from  the  first  run  very  satisfactorily 
and  is  a  credit  to  the  companies  who  furnished  the  equipment  and 
the  towns  consulting  engineer,  Mr.  R.  S.  Kelsch,  of  Montreal. 
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ELECTRICAL  INSTALLATIONS  IN  some  comprehensive  regulations  governing  the  erec- 

WINNIPEG.  tion  and  use  of  both  poles  and  wires.   At  present  there 

The  following  is    the    annual   report  of  the  City  are  practically  no  regulations  beyond  those  contained 

of   Winnipeg    Electrical    Department    for   the  fiscal  certain  agreements  between  the  city  and  various 

year  ending  April  30th,  1905-1906,  as  submitted  by  Mr.  companies  that  are,  properly  speaking,  defunct.  Even 

F.  A.  Cambridge,  City  Electrician  :  though  these  agreements    were  adhered  to  by  the 

To  the  Fire,  Water  and   Light  Committee,   City  of  operators,  they  are  wholly  inadequate  to  deal  with 

Winnipeg  :  conditions  now  existing  and  which  were  not  perhaps 

Gentlemen, — The  past  year  has  been  a  successful  one  contemplated  years  ago  when  these  agreements  were 

from  an  operating  standpoint.    A  reduction  in  cost  of  entered  mto. 

street  lighting  has  been  reached,  the  service  still  furth-  record  of  inspection  from  may  ist,  1905,  to 

er  improved  and  remuneration  of  employees  increased.  .\pril  30TH,  1906. 

Fewer  interruptions  of  service  on  fire  alarm  system  Permits  for  wiring,  3,691  ;  permits  for  use  of  current, 

are  again  recorded  through  closer  regulation  of  house-  3,026;  arc  lamps  installed,  304;  H.  P.   motors  and 

"covers.  dynamos    installed,   2,918;    outlets    wired,  47,193; 

Better  results  in  regulation  of  use  of  electric  current  incandescent  lamps  installed,  44,875. 

have  been  brought  about  by  the  system  of  final  in-  Por  the  previous  twelve  months  ending  December 

spections  before  turning  on  current.  31st,  1904,  the  records  show  : 

The  increasing  amount  of  work  under  charge  of  the  Po,-,^:(-o             •  ~                  1           ■           .  „ 

^                 .    ^  ,        ,                      ,  Permits  for  wirmg  1905;  arc  lamps  installed,  8;; 

Department  is  evidenced  by  the  fact  that  the  sum  or  ti   p                       .              •    .  n  j       ,^  . 

J  H.  P.  motors  and  dynamos  installed.  1,808;  outlets 

$16,679.60  was  expended  on  labor  alone,  $1969.66  01  -16 

which  was  on  work  for  other  departments  of  this  city.  Pr,^,r;r,iic 

f                             ^  previous  to  1905  there  was  no  svstematic  second 

The  amount  of  work  in  sight  for  the  present  year  ;n«n<»ri-;r.n  hflfr.ro  ^,,rro„»  ...^^  »      '  j  1. 

°  inspection  oerore  current  was  turned  on,  hence  the 

leads  me  to  bring  to  your  notice  the  most  urgent  need  nmi<;sinn  of  romn-jr'jf;,-»  firr.,r^o  ■    o        •  » 

»                                        °  omission  or  comparative  figures  in  some  instances. 

of  adequate  facilities  for  storage  of  material  and  for 

repair  shop  space.    At  present  we  have  material  and  '"^'^  .^larm  system. 

apparatus  stored  at  no  less  than  six  diflFerent  points,  Ten  additional  fire  alarm  boxes  were  installed  during 

which  is  not  a  business  arrangement  but  one  that  oc-  the  year,   making  a  total  of  126.    There  are  also 

casions  much  loss  of  time  and  material.  connected  to  the  system  36  auxiliary  boxes  ;  two 

INSPECTION   OF  WIRING.  additional  box  circuits  have  been  erected,  but  the  final 

You  will  gather  from  the  tabulation  given  below  connections  have  not  as  yet  been  made  owing  to  the 

that  a  very  large  amount  of  interior  wiring  and  appar-  non-arnval  of  the  Gamewell   Manual   Repeater  pur- 

atus  has  been  installed  during  the  year.  On  the  whole.  ^^^'^^  ^^^'"^  '^^"^'^^^  ^^o-    When  this  istrument  is 

the  City's  regulations  respecting  the  installation  and  P'^"'^      '''''^^  ^'^^  ^'^'y  ^^i"  ^ave  a  thoroughlj  up-to- 

use  of  current  have  been  fairlv  well  adhered  to.   There  ^^^^  ^y'^^""  ^'^"P*      '•"P^'^t       overhead  wires  and 

  -J     ui             ,.   c  ■  ^    c  style  of  key  boxes. 

is  still,  however,  a  considerable  amount  ot  interference 

J        1-           u  The  number  of  alarms  received  durinc  the  vear  were 

with  electric  wires  and  appliances  by    incompetent  > car  were 

.    •            .1      r    1..                 J    jjv  as  follows  : — 
parties,  consisting  mostly  of  alterations  and  additions 

made  sureptitiously.     It  is  frequently  impossible  to  Box  alarms  255 

.   „  .  r^i        or     J  Telephone  alarms   i-« 

obtain  information  as  to  the  identity  of  the  offender 

and  the  owner  is  therefore  put  to  the  expense  of  Total  alarms   (,>o 

remedying  the  defects.  The  service  has  at  times  been  interrupted  by  reason 

A  very  large  amount  of  overhead  wiring  has  been  of  the  wires  being  exposed  to  all  kinds  of  interference, 

erected  by  the  Winnipeg    Electric    Street    Railway  The  currents  carried  in  these  circuits  are  very  small 

Company  and  the  City.    The  consequent  increase  in  and  the  instruments  connected  to  them  delicate,  so 

the  number  of  overhead  wires  is  very  considerable,  that  the  least  interference  is  often  sufficient  to  disable 

As  I  have  pointed  out  on  several  occasions  to  the  a  considerable  number  of  boxes. 

Committee,  the  dangers  from  this  source  are  constant-  I  again  strongly  urge  that  some  provision  be  made 

ly  increasing  and  have  already  resulted  in  accidents  to  place  these  most  important  wires  underground  in 

that  point  to  the  very  great  necessity  of  the  city  taking  the  business  district.    A  conduit  should  be  laid  on 

immediate  steps  to  compel  the  removal  of  all  wires  in  Main  street  from  Graham  to  Higgins  at  least,  so  that 

the  congested  business  district.  the  above  wires  and  the  police  patrol  wires  could  be 

The  Bell  Telephone  Company  have  extended  their  placed  underground  before  that  street  is  repaved.  The 

underground  system  very  materially  and  have  also  revenue  from  operating  private  systems  might  possibly 

placed  under  way  the  replacing  of  a  considerable  por-  be  used  for   this    purpose.      However   advisable  a 

tion  of  their  present  aerial  open  wiring  by  aerial  cable,  general  conduit  system  may  be,  I  feel  that  these  wires 

thus  greatly  improving  the  conditions  as  to  safety.  should  be  protected  immediately.     .As  an  instance  of 

In  addition  to  the  question  of  removal  of  overhead  the  protection  afl^orded  by  conduits,  1  may  cite  Balti- 

wires  as  above  mentioned,  there  is  very  great  need  for  more,   where  during  the  recent  great  fire  not  one 
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circuit  was  disabled.  The  boxes  were  destroyed  but 
the  circuits  were  uninjured. 

ELECTRIC   LIGHTING  SYSTEM. 

During  the  past  year  the  street  lighting  system  was 
extended  by  the  installation  of  93  additional  street  arc 
lamps  and  three  50-c.p.  incandescent  street  lamps, 
making  the  total  number  ot  lamps  in  service  440  arcs 
and  24  50-c.p.  incandescents.  The  latter  have  proved 
very  satisfactory  and  are  suitable  for  use  in  many 
places.  In  addition  Main  sireet  subway  is  lighted  by 
42  i6-c.p.  incandescent  lamps. 

The  street  lighting  service  was  extended  to  Ward  7 
(Elmwood)  and  a  limited  service  given  on  April  14. 
The  balance  of  the  lamp  locations  are  awaiting  arrival 
of  new  lamps  from  the  manufacturers. 

During  the  year  we  also  installed  two  additional  50- 
light  Westinghouse  constant  current  regulators;  two 
new  circuits  were  erected  for  the  same,  making  a  total 
of  ten  circuits  on  which  are  now  erected  107  miles  of 
wire. 

The  only  extension  on  the  incandescent  system  was 
the  connecting  up  of  the  Carnegie  Library  and  Board 
of  Works  repair  shops. 

The  distribution  of  street  lamps  as  per  ward  divi- 
sion as  at  April  30,  1906,  is  at  follows  : — 

Wards                                       i  2  3  4  5  6  7 

Arc  Lamps                                60  71  67  92  97  57  6 

50  CP.  Inc   24 

Total                         60  71  91  92  97  57  6 

The  present  power  house  at  McPhillip  street  is  now 
inconveniently  crowded,  and  as  we  require  a  largely 
increased  space  for  our  apparatus  I  trust  that  my  re- 
commendations as  to  a  down-town  distributing  station 
will  be  favorably  acted  upon. 

CVENERAL  WORK. 

A  larg^^  amount  of  electrical  work  was  performed  (or 
various  civic  departments,  such  as  building  power 
lines  for  Board  of  Works  and  Water  Works;  install- 
ing electric  fixtures  in  Carnegie  Library  ;  investiga- 
tion as  to  electrolysis  ;  illumination  of  City  Hail  ; 
lighting  and  telephone  service  installed  at  new  wells 
and  other  buildings.  The  electric  lighting  service 
at  last  year's  Industrial  Exhibition  was  also  under 
the  care  of  your  electrician. 

I  have  on  various  occasions  through  the  year  point- 
ed out  the  necessity  of  dealing  with  the  matter  of 
electrolysis  and  also  while  in  the  East  investigated  the 
matter  as  affecting  other  cities.  Our  inspection  of  ihe 
track  return  system  ot  the  local  street  railway  has 
shown  same  to  be  insufficient  and  very  poorly  main- 
tained, to  which  fact  may  be  attributed  nine-tenths  of 
the  damage. 

The  increasing  number  of  suburban  electric  railway 
lines  all  operated  by  direct  current  from  the  Winnipeg 
plant  and  returning  their  current  through  the  earth  is 
the  latest  menace  to  the  underground  pipe  systems. 
City  ov  Winnu'ec;  Ki.ectric  Light  System. 

, .  ,     ,  ,      ,  ,•  Moonliirht        All  Nit^ht 

Schedulo  ot  operation.  „  ,     , ^,  , 

'  Schedule.  Schedulo. 

Hours  ofoperatioii  of  arc  plant.  .  .  .  3,oo3lI.45M.  3,7 1 51 1. 25M. 

Hours  of  operation  of  inc.  plant.  ..  4,562!  I.  ooM. 

Averag'e  arc  lamps  in  service   305  99 

Maximum  arc  lamps  in  service.  .  ..  ^14  135 

50  c.p.  series  inc.  lamps   24 

Total  arc  lamp  hrs.  (less  lamps  out)  925,833  367,844 

r-    ,    c  r\        .-^         ,  Moonliirht     All  Nitrht 

Co.st  of  Operafon  .905-06.  Schedule.  Schedule. 

Cost  per  arc  lamp  per  hour   $00.0247  $00.0247 

"  "  night    oo.20j3  00.2537 

"  "  year   7.S-65  91.88 


Comparison  with  Previous  Years. 

Cost  per  lamp  per  night  1904-06   .2097 

'I                 "         1903-04   .2395 

„        "                 "         1902-03   .2397 

Construction  expenditure,  1905-06   $16,11295 

Operation               "               "    $38,176.0"! 

City  of  Winnipeg  Fire  Alarm  System. 

Construction  expenditure,  1905-06                                 $  3,692.86 

Operation               "               •'    3,300.99 

Revenue  from  operating  private  systems   y^S-oo 

Net  cost  operation,  1905-06     2,545.99 


Statement  of  Cost  of  Electric  Lighting 

Power  House.  Arc.  Inc. 

l;^uel  $11,007.49  $2,912. 

Firing,  maintenance,  boilers. 


,  1 905- 1 906. 

Total. 
91  $13,920.40 


Oil,  waste  and  supplies.... 

Engineers'  wages   1,9 

Maintenance  electric  plant.  . 
Maintenance  steam  plant.. 
Rental  of  buildings  at  power 

house   

Rental  of  generator  

Tools  and  plant  

Outside  System. 


Carbons  and  globes  (open  arc) 
Carbons  and  globes  (enc.  arc) 
Lamp  repairs  and  testing.... 
Maintenance  of  outside  lines.  . 

Miscellaneous. 
Office  expense  &  Management 

Interest  on  bonds   1,745.54 

Sinking  fund  

Insurance   

Incandescent  lamp  renewals 


2,264.72 

602.00 

2,866.72 

410.89 

1 09. 22 

520. 1 1 

i>9'3-54 

508.66 

2,422.  20 

3-'4-  30 

1.09 

3^5-39 

345- '  7 

91-75 

436.9^ 

'.593-54 

423.60 

2,017.  '4 

518.18 

'37-75 

665.93 

65.60 

'7-44 

83.04 

3.^73-74 

3,^73-74 

2,787.31 

2,787.31 

S37-94 

537-94 

808.  1 1 

8118. 1  1 

1,913. 1  1 

1 36.  1  1 

2,049. 22 

1 ,657. 10 

440. 50 

2,097.60 

1. 745- 54 

354-46 

2, 100.00 

748.29 

'51-71 

900. 00 

65.00 

9- 30 

74-30 

'8.57 

281.37 

299.94 

$31,998.14  $6,177.87 

Add  subway  lighting   367.24 

.Subtract  subway  lighting   367.24 

Cost  street  lighting   32,350.94 

Cost  lighting  city  buildings.. 


$38, 1 76.01 


5,825.07 

Statement  of  Incande.scent  Lamps  in  Civic  Ritldings. 
No.  1  Fire  Mall  


73  lights. 
50  " 
43  " 


5    28 

^         "    32 

7        "    31 

P  ire  Alarm  Office   10 

City  Market  Building  

Weigh  Scales  

Carnegie  Library   246 

Police  Station   65 

Crematory   q 

City  H^ll   369 

Water  Works  Building  No.  i   "71 

"                 "        No.  2   13 

Softening  PJant   33 

\\'ater  Works  Store  House   29 

"            .Stables   ^ 

Hoard  of  Works  -Store  House   42 

' '             .Stables   j  1 

"             Repair  .Shops   (> 

"              Cement  .Sheds   20 

Electric  Light  Engine  Room   15 

Total  ,,3,^ 

The  above  statement  is  made  out  on  the  basis  of  16  c 
connected  or  their  equivalent. 

City  of  Winnipeg  Electrk  ai.  Department. 
Statement    of    interior  electrical  inspection    work  for 
months  ending  July  31st,  1906. 


p.  lamps 


Ihr 


Monlli 


•  Intt-rior 
Pernill.sfor    Permit.s  for    .Trc  lamps  H.  1'.  Mi^t.irs  diitli  ts 


wiring.     use  of  current,    installed.  instalUil. 


May  

365 

228 

2 

16a 

June 

408 

283 

1 

'65 

July  .... 

447 

297 

'4 

410 

Total.  .  . 

1  220 

808 

'7 

73<) 

Prcv  ious 

3  months 

57" 

5^2 

16 

384 

win-tl. 
3878 

5397 
6652 

'.5927 

I  1 7()o 


Ini-  I.Tinps 
inslallcii. 

2337 
3006 

3776 
91  19 

'-255 


I  beg  to  cordially  thank  the  members  of  the  Com- 
mittee and  Council  for  their  interest  and  appreciation, 
and  to  the  employees  of  the  department  I  am  indebted 
for  duties  cheerfully  and  faithfully  performed. 

E.    A.  CXMHRinOE, 

City  I<:iectrician. 
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OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOQOOOOOCO 

i    QUESTIONS  AND  ANSWERS  f 

000000000000000000000000000000000000000 

GENERAL  RULES  TO  BE  OBSERVED  BY  CORRESPONDENTS : 

1.  All  enquiries  will  be  answered  in  the  order  received,  unless  special  circum- 

stances warrant  other  action. 

2.  Questions  to  be  answered  in  any  specified  issue  should  be  in  our  hands  by 

the  close  of  the  month  preceding  publication. 

3.  Questions  should  be  confined  to  subjects  of  general  interest.    Those  pertain 

ing  to  the  relative  value  of  different  makes  of  apparatus,  or  which  for  in" 
telligent  treatment  should  be  placed  in  the  hands  of  a  consulting  engineer, 
cannot  be  considered  in  this  department. 

4.  To  avoid  tiouble  and  unnecessary  delay,  correspondents  should  state  their 

questions  clearly,  so  that  there  can  be  no  possible  doubt  as  to  the  infor- 
mation required. 

5.  In  all  cases  the  names  ot  our  correspondents  will  be  treated  confidentially. 

Question  No.  i. — Will  you  kindly  explain  the  use 
of  the  atmospheric  relief  valve  and  tell  me  at  what 
point  of  the  piping  this  is  mostly  used. 

Answer. — The  atmospheric  relief  valve  is  an  auto- 
matic device  for  providing  a  free  opening  to  the  atmos- 
phere in  connection  with  condensing  engines,  should 
through  any  cause  the  condenser  lose  its  vacuum.  This 
valve  is  placed  on  a  branch  in  the  exhaust  pipe  run- 
ning between  the  engine  and  the  condenser,  and  it  acts 
in  every  sense  as  an  ordinary  check  valve,  being  held 
tightly  closed  by  the  pressure  of  the  atmosphere,  while 
the  condenser  is  maintaining  its  vacuum,  but  opening 
and  providing  a  free  exit  for  the  steam  should  the 
vacuum  drop.  Condensing  engines  are  often  piped 
without  an  automatic  relief  valve,  but  this,  to  say  the 
least,  is  extremely  poor  practice.  When  such  an  ar- 
rangement is  adopted,  and  the  condenser  drops  its 
vacuum,  the  steam  pressure  accumulates  in  the  ex- 
haust pipe  until  it  is  sufficient  to  blow  through  the 
condenser  and  exhaust  through  the  pipe  which  normal- 
ly carries  off  the  water  and  air.  This  action,  when  it 
takes  place,  is  very  liable  to  injure  the  valves  of  the 
condenser,  and  the  back  pressure  placed  upon  the 
engine  has  a  serious  effect  upon  the  latter's  speed 
and  capacity.  Therefore,  in  every  case,  a  free 
exhaust  to  the  atmosphere  should  be  pro- 
vided, and  a  valve  included  in  the  piping 
which  can  be  depended  upon  to  open  readily  in 
case  of  anything  going  wrong.  These  valves  differ 
materially  from  an  ordinary  check  valve  inasmuch  as  a 
dash  pot  is  incorporated  in  their  makeup,  thus  giving 
the  disk  a  smooth  action.  Were  it  not  for  this  dash 
pot,  the  valve  would  pound  on  the  seat,  and  it  would 
be  doubtful  if  it  could  be  maintained  tight.  Valves  of 
the  vertical  type  will  of  course  be  water-sealed,  and 
this  aids  materially  in  the  maintenance  of  the  vacuum. 
Horizontal  valves,  however,  have  to  be  provided  with 
a  special  construction  in  order  to  be  w^ater-sealiiig, 
this  arrangement  simply  being  a  raised  edge  around 
the  valve  seat,  which  forms  a  cup  and  holds  a  certain 
amount  of  water  over  the  contact  between  the  disk  and 
the  seat  itself.  Automatic  relief  valves  should  be  pro- 
vided with  an  arrangement  whereby  the  disk  can  be 
held  permanently  away  from  the  seat,  this  device  being 
used  where  it  is  necessary  to  exhaust  the  engine  free 
to  the  atmosphere  for  any  period  of  time.  Sometimes 
such  devices  are  permanently  attached  to  the  disk,  so 
that  same  may  be  either  held  open  or  pressed  against 
the  seat.  This  arrangement  has  often  been  found  con- 
venient in  getting  the  vacuum  back  on  an  engine 
which  has  lost  it,  the  disk  being  pressed  downward 
while  the  valve  leading  to  the  condenser  is  being 
opened.  The  arrangement  should  not  be  necessary 
with  a  valve  which  acts  freely,  but  from  our  own  ex- 
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perience  in  such  matters,  we  may  say  that  in  several 
instances  a  device  which  would  assist  in  the  closing  of 
the  valve  has  been  found  of  particular  value. 

Question  No.  2. — Will  you  kindly  advise  me  through 
your  columns,  why  in  a  three-phase,  three-wire  system, 
I  get  107  volts  between  the  centre  and  each  outside 
wire,  and  only  105  volts  between  the  two  outside 
wires?  In  a  three-phase,  three-wire,  sixty  cycle  sys- 
tem, there  are  a  greater  number  of  transformers  con- 
nected across  the  primary  mains  in  one  phase  than  the 
other  ;  what  will  be  the  effect  upon  the  alternator  or 
system?  In  the  secondary  distribution  of  the  above 
system,  with  three  supply  wires,  must  there  be  an 
equal  number  of  lamps  connected  across  from  the 
centre  wire  to  each  of  the  outside  wires,  and  also 
across  the  two  outside  wires,  or  how  must,  say, 
thirty  lamps  be  divided  up? 

Answer. — We  think  you  have  answered  your  first 
question  by  your  second.  Evidently  you  have  a  greater 
number  of  transformers  connected  across  each  of  two 
phases  than  connected  across  the  third,  and 
hence  the  voltage  across  the  lightly  loaded 
phase  is  higher  than  that  across  either  of  the 
other  two  phases.  If  your  load  is  not  balanced  the 
phase  with  the  greatest  load  will  have  a  slightly  lower 
voltage  than  the  others,  and  in  the  same  way  the 
phase  with  the  lighest  load  will  have  the  highest  volt- 
age, ^'our  third  question  is  not  quite  clear,  as  we  do 
not  know  whether  you  have  a  three-wire  secondary 
distribution  with  220  volts  across  the  outside  wires 
and  1 10  between  the  centre  and  each  outside,  or 
whether  you  mean  by  "three  supply  wires"  that  you 
have  your  secondary  system  wired  up  on  precisely  the 
same  scheme  as  the  primary,  which,  to  say  the  least, 
would  be  an  unlikely  arrangement.  Possibly  the  fol- 
lowing explanation  of  division  of  load  on  a  three-phase 
system  will  be  of  assistance  to  you.  Three  primary 
lines  called  A,  B  and  C,  run  from  the  power  house  to 
the  point  where  the  current  is  to  be  used,  the  voltage 
between  each  wire  being  2080.  .\cross  wires  A  and  B 
we  place  a  transformer  reducing  to  a  secondary  volt- 
tage  ot  104,  and  across  these  secondary  wires  we 
connect  ten  16  c.p.  lamps,  .\cross  wires  B  and  C, 
possibly  at  some  other  point  in  the  town,  a  transform- 
er of  the  same  size  is  connected  and  a  similar  number 
of  lamps  wired  up  on  its  secondary.  Then  at  some 
other  point  a  similar  transformer  with  a  similar  number 
of  lamps  is  connected  across  wires  .\  and  C.  If  all  lamps 
are  burning  at  the  same  time,  the  load  on  each  phase  of 
the  generator  will  be  perfectly  balanced,  and  if  the 
generator  windings  are  correct,  the  voltage  across 
each  phase  will  be  identical.  In  place  of  the  secondary 
arrangement  as  outlined  above,  narr.ely,  two  wires 
with  104  volts,  you  could  use  three-wire  secondaries 
with  104  volts  between  the  centre  and  each  outside, 
and  208  between  the  outsides.  The  ten  lamps  pre- 
viously mentioned  would,  where  such  an  arrangement 
is  used,  be  connected  five  between  the  centre  and  one 
outside,  and  five  between  the  centre  and  the  other 
outside.  The  load  on  the  tr.insformer  would  thus  be 
precisely  the  same  tis  if  a  two-wire  secondary  system 
were  used.  Anv  one  or  more  of  the  above  mentioned 
three  transformers  could  be  connected  with  two  or 
three  wire  secondaries  irrespective  of  whether  the  other 
transformer  or  transformers  were  so  connected,  with- 
out afYecting  the  balance  of  the  system. 


THE  CANADIAN  ELECTRICAL  NEW5 


October,  1906 


THE  CANADIAN  ELECTRICAL  NEWS 


293 


A  UNIQUE  ELECTRIC  PLANT. 

A  somewhat  unique  electric  lighting  plant  is  now  in 
operation  at  the  town  of  Kenora,  Ont. ,  a  town  situated 
on  the  Lake  of  the  Woods  about  130  miles  east  of 
Winnipeg.  The  town  authorities  are  making  an 
extensive  power  development  on  the  falls  of  the  Winni- 
peg river  at  the  rear  of  the  bridge  shown  in  the 
illustration.  This  called  for  the  removal  of  the  old 
lighting  plant,  as  extensive  blasting  operations  are 
being  carried  out  on  its  former  site.  Kenora  and  also 
the  adjoining  village  of  Norman  and  the  town  of 
Keewatin  are  at  present  lighted  from  temporary  plants, 
one  of  which  is  located  in  a  saw  mill  to  the  right  of  the 
illustration  but  not  shown;  the  other  is  located  on  am 
old  side-wheeler,  the  "Monarch".  This  vessel  wad 
partially  destroyed  by  fire  some  time  ago  but  is  now 
patched  up  and  moored  alongside  the  bank  of  the  lake. 
A  horizontal  engine  was  secured  and  connected  to  the 
boat's  boilers  and  belted  to  a  1500  light  2000  volt 
single-phase  Canadian  General  Electric  Company's 
generator.  The  wiring  is  run  to  a  temporary  switch- 
board and  thence  out  from  the  boat  to  the  bridge  and 
to  the  pole  line.    The  appearance  of  the  charred  and 


warranted  by  the  condition  of  the  markets.  It  will 
now  go  thoroughly  into  the  development  of  another 
important  line,  the  Christensen  air  brake. 

Over  80  per  cent,  of  all  electric  railway  cars  using 
power  brakes  of  any  description  are  claimed  to  be 
equipped  with  the  Christensen  air  brake,  and  there  are 
over  r6,ooo  of  them  in  use  throughout  the  world  on 
over  350  diflferent  electric  railways.  Allis-Chalmers- 
BuUock,  Limited,  has  the  exclusive  right  to  manufac- 
ture the  Chtistensen  air  brake  in  Canada. 

The  following  directors  were  elected  at  the  meeting  : 
Messrs.j^  Edgar  McDougall,  W.  C.  Mclntyre,  J.  W. 
Pyke,  Phelps  Johnson,  Wm.  McMaster,  H.  J.  Fuller, 
Alex.  Pringle  and  J.  A.  Milne,  of  Montreal  ;  W.  H. 
Whiteside  and  Chas.  Allis,  of  Milwaukee;  George 
Bullock  and  J.  S.  Neave,  of  Cincinnati  ;  E.  D.  Adams 
and  W.  W.  Nichols,  of  New  York  ;  and  Lloyd  Harris, 
of  Brantford.  Subsequently  Mr.  George  Bullock  was 
elected  president  and  Mr.  Edgar  McDougall  vice- 
president  of  the  company  and  chairman  of  the  execu- 
tive. The  directors  have  had  under  consideration  for 
some  time  plans  for  enlarging  the  buildings  and  in 
creasing  the  equipment,  and  with  this  increased  capital 
they  will  be  able  to  go  ahead  with  the  contracts  for 
these  purposes. 


Unique  Electric  Plant  at  Kenora,  Ont. 

partially  dismantled  steamer  is  highly  interesting  and 
one  would  hardly  expect  to  find  within  it  a  plant  of  the 
above  description  operating  night  after  night  under 
such  conditions. 


ANNUAL  MEETING  OF  ALLIS-CHALMERS- 
BULLOCK. 

Taking  the  tide  at  the  flood,  Allis-Chalmers-Bullock, 
Limited,  of  Montreal,  have  decided  to  provide  ample 
manufacturing  facilities  to  meet  the  demand  for  hydro- 
electric plants.  The  shareholders  at  the  annual  meet- 
ing last  month  decided  to  increase  the  capital  stock 
from  $1 ,200,000  to  $2,500,000,  and  part  of  it  will  be 
used  for  this  purpose. 

It  is  the  policy  of  the  directors  to  make  the  company 
more  than  the  selling  agents  for  the  well  known 
products  of  the  allied  companies,  Allis-Chalmers  Com- 
pany, Milwaukee,  Wis.,  Bullock  Electric  Manufactur- 
ing Company,  Cincinnati,  Ohio,  Ingersoll-Sergeant 
Drill  Company,  New  V'ork,  and  Lidgerwood  Manu- 
facturing Company,  New  York. 

The  reports  showed  that  the  business  done  during 
the  past  year  had  more  than  doubled  ;  that  there  are 
now  600  men  at  work  as  compared  with  306  a  year 
ago,  and  that,  though  the  shops  have  been  working 
night  and  day  since  the  beginning  of  the  year,  the 
amount  of  orders  unfilled  is  over  three  times  larger 
than  a  year  ago.  The  company  has  been  taking  up 
from  time  to  time  the  manufacture  of  those  lines  best 


SNOW  MELTING  MACHINE. 

\  test  was  recently  made  by  the  city  fathers  of  Mon- 
treal of  a  snow  melting  machine.  The  machine  is  an 
apparatus  of  box  form  with  two  burners,  each  burner 
carrying  a  series  of  gas  jets.  The  gas  is  let  into  these 
jets  along  with  air  under  pressure.  The  casing  of  the 
machine  is  of  wrought  iron  plate,  built  on  a  wrought 
iron  frame  with  door  arranged  as  to  give  access  to  the 
working  parts  of  the  machine  for  the  purpose  of  clean- 
ing and  overhauling.  The  water  is  let  off"  by  two  con- 
ductors or  gutters  on  either  side  of  the  melting  plate. 
The  doors  of  the  openings  are  thrown  open  at  the  top 
so  as  to  give  access  to  the  snow  or  ice  being  thrown 
in  on  to  the  melting  plate.  The  general  outline  of  the 
machine  is  box  shaped,  and  it  is  mounted  preferably 
on  a  sleigh,  having  attached  immediately  below  the 
casing  four  small  runners  for  the  proper  adjustment  of 
the  apparatus. 

The  test  was  made  with  crushed  ice.  There  were 
two  on  either  side  of  the  machine,  each  containing  550 
pounds  of  crushed  ice,  which  the  inventor  guaranteed 
to  melt  in  seven  minutes.  The  test,  however,  extended 
over  fifteen  minutes,  at  the  end  of  which  time  the 
machine  had  melted  616  pounds  of  ice,  leaving  a  bal- 
ance of  484  pounds.  The  computed  figures,  from 
actual  notes  taken,  were  900  pounds  of  ice  melted  in 
fifteen  minutes,  but  the  inventor,  who  supplied  these 
figures,  included  in  them  the  weight  of  the  box  in 
which  the  crushed  ice  was  measured  into  the  machine, 
and  on  deducting  the  weight  of  that  from  the  total  of 
qoo  pounds  it  was  found  that  the  actual  weight  of 
crushed  ice  was  616  pounds  melted,  leaving  a  balance  of 
1 16  lbs.  inside  the  apparatus,  when  the  gas  was  turned 
off. 

Civic  oflFicials  who  were  present  were  not  convinced 
that  the  machine  would  not  solve  the  problem  of  snow 
removal  in  Montreal. 


The-  Hamilton  Terminal  Company  are  askinj;  for  tenders  for  a 
new  terminal  station,  The  Ucsi)4:ns  were  prepared  l)y  Cliarlc.s 
Mills,  architect, 
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By  John  Tullis. 


Prime  movers  may  be  said  to  form  the  foundation  of 
the  subject  of  belt  engineering, and  pulleys  consequently 
have  the  first  claim  for  consideration.  All  pulleys  should 
be  turned  with  the  convexity  true  to  the  centre,  and 
care  should  be  taken,  while  turning  the  pulley,  to  see 
that  no  shoulder  is  left  on  either  side  of  the  centre  of 
the  convexity.  A  testing  template  should  be  used 
while  the  work  is  being  done,  to  see  that  the  convexity 
rises  on  a  true  line  of  increase  of  diameter  from  the 
sides  of  the  pulley  to  the  centre.  A  caliper  of  narrow 
steel  tape  should  be  passed  round  the  various  parts  of 
the  pulley  before  saying  it  is  finished.  This  little 
trouble  will  turn  out  perfect  work,   which  will  save 


work,  even  though  the  smaller  pulley  be  nearly  flat. 
I  do  not  recommend  the  smaller  pulley  to  have  a 
higher  convexitv  than  i-i6th  of  an  inch.  Under  these 
conditions  every  horse-power  can  be  got  out  of  the 
belt  that  is  in  it.  I  have  seen  much  loss  and  serious 
trouble  arising  from  high  convexity.  1  have  met  pul- 
leys with  a  convexity  of  from  in.  to  i  in.  No  belt 
can  take  charge  of  its  work  when  run  on  pulleys  of 
such  form,  because  the  centre  of  the  pulley  goes 
through  more  air  space  than  the  sides  do,  and  the 
leverage  over  the  centre  causes  the  sides  of  the  belt  to 
lift  from  the  work;  in  fact,  the  sides  of  the  belt  can- 
not get  a  chance  of  lifting  any  of  the  load  at  all.  The 


Fig 


Fig.  4. 

much  worry  afterwards.  I  have  had  experience  with 
belts  running  on  pulleys  having  an  invisible  shoulder 
which  took  charge  of  important  belts.  Whenever  the 
belt  became  the  least  slack  this  shoulder  took  charge 
of  the  belt  to  such  an  extent  that  it  removed  it  5  in. 
away  from  the  convexity,  and  held  it  there  all  the  time, 
no  matter  how  slack  it  became.  To  bring  the  belt 
back  to  the  centre  of  the  pulley  it  had  to  be  shortened, 
which  process  strained  the  belt  and  would  soon  have 
destroyed  it.  In  due  time  the  belt  stretched  a  little 
again,  and  by  degrees  it  followed  the  call  of  the  higher 
side,  which  took  charge  of  the  belt  once  more  and  kept 
it  to  itself.  But  when  the  pulley  was  turned  true  the 
drive  became  a  splendid  success. 

Most  pulleys  of  large  diameters  need  have  no  higher 
a  convexity  than  5-32  in.,  no  matter  whether  it  be  10 
in.  or  10  feet  wide.  The  pulley  of  a  smaller  diameter 
should  be  flatter  on  the  face  than  the  larger  pulley. 
The  master  pulley  will  always  hold  the  belt  at  its 


Fig.  6. 

higher  the  speed  of  pulley  travel  the  greater  is  the  loss 
of  power.  When  much  power  is  taken  through  pul- 
leys of  this  make  the  belt  refuses  to  lift  the  load,  and 
it  slips  back,  while  the  higher  speed  of  the  pulleys 
soon  destroys  the  working  face  of  the  belt,  because  it 
becomes  burned  and  hardened  through  friction. 
Stretch  is  blamed  for  the  trouble,  the  belt  becomes 
torn  to  pieces  because  it  is  often  shortened,  the  disease 
being  misunderstood.  I  have  had  many  high  con- 
vexities turned  down  at  holiday  time  while  the  pulleys 
were  in  their  place,  and  have  removed  tons  of  worse 
than  useless  cast  iron.  This  simple  plan  overcame  all 
the  trouble.  The  drives  are  now  perfection,  while  the 
odd  belts  are  now  easy  masters  of  the  work  and  will 
run  for  many  years. 

COMBINATION  PCLLEYS. 

1  have  also  had  considerable  experience  wiili  two, 
thee,  and  four  narrow  pulleys,  hung  alongside  each 
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Other,  to  make  room  for  a  wide  driving  belt.  One 
important  drive  was  in  a  tunnel,  where  one  wide  pul- 
ley could  not  be  engineered  into  the  space.  Four  12- 
in.  pulleys  were  turned  up  separately.  Each  had  a 
low  convexity  ;  yet  when  the  pulleys  were  fitted  on  the 
shaft  the  wide  flat  belt  could  not  get  a  grip  of  the 
power  required.     Had   this   combination  been  turned 


F'g-  7- 


Fig.  8. 

up  in  the  form  of  one  pulley,  all  would  have  gone  well. 
Through  pressure  of  work  part  of  the  machinery  was 
run  while  a  link  belt  was  made  to  the  form  of  these 
pulleys,  having  three  flexible  centres.  This  belt  went 
off"  with  the  load  at  once.  I  have  met  with  many  cases 
of  this  class.  When  pulleys  and  belts  are  true  to  each 
other  the  drive  can  be  made  perfection  ;  yet  it  is  only 
courting  disaster  to  run  belts  on  combination  pulleys 


to  carry  while  dragging  the  slack  belt  along  with  it. 
The  loss  of  power  here  is  considerable.  By  simply 
compounding  these  belts,  the  one  on  the  top  of  the 
other,  on  one  driver  and  driven  pulley,  three  belts  will 
return  fully  three  times  the  power  of  belts  running 
alongside  each  other  like  ropes,  which  also  pull  the 
one  against  the  other. 

IDLER  PULLEVS. 

This  system  of  increasing  power  has  been  coming 
much  into  use  of  late  years,  with  the  idea  of  getting 
more  power  by  putting  more  of  the  driving  face  of  the 
belt  in  contact  with  the  face  of  the  pulley.    This  is  a 


Fig.  9. 

very  severe  system  of  getting  an  increase  of  power, 
and  it  is  also  a  killing  system  for  the  belt.  When  the 
idler  presses  on  the  slack  side  it  is  not  so  bad  on  the 
belt,  but  when  the  idler  presses  on  the  tight  side  of  the 
belt  the  strain  is  enormous,  often  ten  times  greater 
than  it  should  be.  The  portion  of  the  belt  between 
the  face  of  the  idler  and  the  face  of  the  pulleys  is  so 
short  and  so  tight  that  the  belt  is  soon  strained  to 
death.  The  felting  of  the  fibres  of  the  leather  soon 
becomes  broken  up  by  so  much  bending  up  and  down 


without  turning  the  face  of  these  to  the  form  of  one 
pulley. 

COMPOUND  PULLEVS. 

By  these  I  mean  hanging  two  or  three  pulleys  along- 
side one  another  on  one  shaft,  while  connecting  them 
with  another  set  of  pulleys,  hung  upon  another  shaft, 
by  two  or  three  independent  belts.  It  is  hardly  pos- 
sible to  make  the  various  belts  the  same  length,  while 
the  pulleys  may  vary  a  little  in  diameter,  with  the  re- 
sult that  ihc  belts  do  not  travel  in  unison. 

The  tight  belt  will  get  the  largest  share  of  the  power 


F"ig.  10, 


that  it  becomes  useless,  like  the  bending  up  and  down 
of  a  tough  metal  wire  or  hoop.  The  drag  of  the  idler 
upon  the  prime  mover  causes  much  waste  of  power 
and  grinding  of  shafts  and  bushes,  producing  a  large 
bill  for  lubrication  while  making  a  mess  of  the  sur- 
roundings from  waste  oil.  Without  thinking  much 
about  the  belt,  architects  and  many  electrical  engineers 
like  this  mode  of  driving  because  it  looks  compact  and 
takes  up  a  little  less  room  than  does  an  open  free  drive 
by  belts.  Compound  belts  give  splendid  results  when 
running  on  short  centres,     Of  course  a  long  bi?lt  has 
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a  better  chance  of  living  to  a  respectable  age  than  a 
short  one,  because  the  parts  of  the  short  belt  return  so 
often  to  lift  the  load  that  it  becomes  weary  and  worn 
much  earlier  in  life  than  the  long  belt.  When  room  is 
a  consideration  the  same  good  results  can  be  got  by 
compounding  two,  three  or  four  short  belts,  the  one 
on  top  of  the  other.  Each  belt  does  its  own  share  of 
lifting  the  load,  and  the  constant  division  of  labor 
gives  as  good  a  drive  as  long  centres  will  give. 

COMPOUND  BELT-DRIVING. 

This  class  of  drive  has  become  a  new  power,  while 
filling  in  a  much-felt  want.  There  is  no  need  now  for 
pulleys  ot  great  width,  which  take  up  much  valuable 


about  as  fast  as  the  pulleys,  but  if  it  be  out  of  condi- 
tion or  overloaded,  it  will  slip  back  from  the  load 
somewhat  when  struggling  to  lift  it.  Each  belt  has  a 
travelling  speed  of  its  own.  The  outer  belts  cover  a 
larger  circumference  than  do  the  inner  belts.  No.  2 
will  run  many  feet  faster  per  minute  than  No.  i  does, 
and  this  gain  is  according  to  increase  of  diameter  and 
belt  speed,  while  No.  3  and  No.  4  will  each  do  a  large 
share  of  the  work.  These  outer  belts  are  more  power- 
ful than  the  inner  belts,  because  they  are  running  on 
leather  pulleys,  while  each  gains  in  speed  upon  the 
lower  belt,  thereby  preventing  slip.  There  are  hun- 
dreds of  compound  belts  doing  grand  work  all  over 


Fig.  IS- 


Fig.  16. 


room  while  costing  a  considerable  amount  of  money. 
Three  20-in.  belts,  working  compound,  will  transmit 
more  power  than  one  60-in.  belt  will  transmit.  With 
a  wide  belt  there  is  always,  between  the  belt  and  the 
pulley,  a  cushion  of  air,  which  causes  slip  ;  but  with 
the  narrower  belts  this  air  can  find  little  lodgement, 
because  the  narrower  face  gets  rid  of  it  much  quicker 
from  compression.  Some  engineers  and  scientific 
electricians  say  that  this  mode  of  driving  can  give  no 
increase  of  power,  because  the  outer  belts  have  no 
pulley  contact.  They  do  not  require  pulley  contact. 
All  they  need  is  a  chance  of  running  each  one  for  itself, 
one  on  top  of  the  other  ;  then  the  system  will  soon 
prove  that  they  are  masters  of  the  power,  while  pass- 
ing their  influence  through  each  other  to  the  pulley. 
Unless  No.  i  is  overloaded  with  work,  it  shouid  run 


Fig.  17. 

*^he  country,  and  there  are  also  many  examples  of  triple 
compounds  running,  while  there  is  one  example  where 
four  single  i6-in.  belts  have  been  working  splendidly 
for  years  where  a  mechanical  mistake  was  made  in  the 
design  of  the  plant.  .\  i  .i-ply  i6-in.  rubber  belt  only 
lasted  a  few  months  while  it  was  ground  away  by 
slipping  friction.  In  this  case  there  was  no  room  to 
increase  the  size  of  the  pulleys  or  increase  the  speed, 
and  I  merely  mention  this  drive  to  show  how  handy 
compounding  comes  in  where  power  is  wanted,  while 
no  expensive  alterations  need  be  thought  about. 

FLEXIBLE  CENTRE-LINK  BELTS. 

These,  when  made  concave  to  the  form  of  the  pul- 
leys, make  a  most  powerful  driver.  When  running  at 
speed  over  i.Soo  per  minute  this  class  of  belt  will 
transmit   25  per  cent,  more  power  than  a  flat  belt  will 
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transmit.  Every  inch  of  its  face  is  put  in  contact  with 
the  face  of  the  pulley.  No  cushions  of  air  remain  between 
the  pulley  and  the  face  of  a  link  belt  ;  while  centrifugal 
force  has  no  effect  upon  this  belt,  no  matter  how  high 
the  speed  may  be,  because  the  whole  belt  is  an  equal- 
ized mass  of  leather  hinges. 

LAMINATED  BELTING. 

When  this  belt  is  made  concave  to  the  form  of  the 
pulley,  it  is  a  most  trustworthy  and  powerful  trans- 
mitter of  power  if  run  on  pulleys  over  3-ft.  diameter. 
If  this  belt  be  run  on  smaller  diameters  it  life  is  by  no 


which  gave  no  end  of  trouble.  The  belt  drew  up  in 
the  centre  like  a  bridge,  because  it  tried  to  climb  the 
greater  diameter  of  the  cones.  Only  about  2  in.  of 
each  side  of  the  belt  had  pulley  contact.  The  strain 
was  so  severe  that  the  belt  began  to  give  way  on  each 
of  the  sides.  Many  kinds  of  belt  were  tried  in  this 
case,  yet  the  difficulty  was  only  met  by  compounding 
three  3^-in.  single  belts.  The  narrow  belts  do  not 
feel  the  influence  of  the  cone  to  any  degree,  while  the 
compound  pressure  keeps  each  belt  at  its  work.  These 
belts  have  been  running  years  now,  while  the  machine 


Fig.  19. 


F"ig.  20. 


Fig-.  2 


means  long,  as  the  side  next  the  pulley  soon  becomes 
broken  up  from  compression.  Small  wrinkles  are 
formed  on  the  inside,  and  these  become  cut  by  run- 
ning friction  to  such  an  extent  that  the  belt  be«4ins  to 
show  open  cracks,  which  lead  to  an  early  breakup  of 
this  rather  expensive  article. 

TAPERED  CONE  BELT. 

A  very  satisfactory  way  of  getting  power  through 
tapered  cones  is  to  use  tapered  link  belting.  The  taper 
on  the  belt  is  made  the  same  as  the  taper  on  the  cone. 
By  bringing  the  thick  side  of  the  belt  in  contact  with 
the  smaller  diameter  of  the  cone  the  drive  is  the  same 
as  is  the  belt  were  running  on  a  flat  pulley.  Another 
good  way  of  meeting  the  difTiculty  connected  with  cone 
driving  is  to  run  two,  three  or  four  narrow  single 
belts  compound.  I  saw  an  8-in.  single  (sent  along 
with  a  high-class  machine)  having  a  taper  cone  drive 


is  doing  the  work  it  was  tlesigned  for  with  ease  and 
CO  mfoit. 

OUARTKK   TWIST  BELTS. 

The  best  class  of  belt  for  this  mode  of  driving  is  to 
use  belts  made  with  a  long  side  to  suit  the  diameter  cf 
the  pulleys.  The  only  cause  of  trouble  here  is  the  fact 
that  attendants  sometimes  fix  up  the  belt  with  the  long 
side  where  the  short  side  should  be,  with  the  result 
that  the  belt  soon  bursts  across. 

EXPLANATION  OI'    I  K.UKES. 

I'^ig.  1  shows  a  flat  belt  transmitting  power  between 
two  parallel  shafts  over  guide  pulleys,  the  shafts  not 
being  on  the  same  plane. 

Fig.  2.  This  is  an  illustration  of  a  flat  belt  trans- 
mitting power  over  guide  pulleys  to  shafts,  not  parallel 
but  on  the  same  plane. 
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Fig.  3.  In  this  sketch  a  flat  belt  is  shown  trans- 
mitting power  over  guide  pulleys,  the  shafts  being 
neither  parallel  nor  in  the  same  plane. 

Fig.  4.  A  patent  thick-sided  leather  link  belt  work- 
ing quarter-twist,  and  transmitting  power  between  two 
shafts,  which  are  not  parallel.  No  guide  pulleys  are 
required  in  this  drive. 

Fig.  5  shows  a  belt  similar  to  the  foregoing,  but 
transmitting  power  between  two  right-angled  shafts 
without  guide  pulleys. 

Fig.  6.  In  this  illustration  a  patent  thick-sided 
quarter-twist  leather  link  belt  is  shown  transmitting 
power  between  two  right-angled  shafts.  No  guide 
pulleys  are  necessary. 

Fig.  7.  Here  is  a  flat  quarter-twist  belt  showing 
power  transmitting  between  two  right-angled  shafts. 


Figs.  13  and  14  show  examples  where  a  single  en- 
gine is  compounded  and  the  engine  power  doubled. 
All  the  power  of  the  compound  engines  can  be  got 
through  compound  belt  driving  without  the  expense  of 
altering  foundations  or  increasing  the  width  of  the  face 
of  the  main  driving  pulley. 

Figs.  15,  16  and  17.  These  illustrate  modes  of 
transmitting  power  by  flat  belt,  directed  by  guide 
pulleys,  from  one  shaft  to  another,  in  cases  where  the 
shafts  are  much  too  near  each  other  for  direct  driving. 
The  shafts  may  or  may  not  be  parallel. 

Fig.  18.  Illustration  of  a  method  of  driving  right- 
angled  shafts  with  a  flat  belt  over  guide  pulleys,  so 
arranged  that  the  strain  is  equalized  throughout  the 
belt. 

Fig.  19.  A  method  of  transmitting  power  between 
two  right-angled  shafts  working  as  near  to  each  other 


Fig.  24. 


with  leading  guide  pulleys  to  remove  the  twist  from 
the  belt  before  delivering  it  to  the  driven  pulley. 

Fig.  8.  This  quarter-twist  belt  is  in  all  respects  the 
same  as  that  shown  in  Fig.  7,  but  having  in  addition 
a  tightening  pulley,  by  means  of  which  the  belt  can  be 
put  into  or  out  of  driving  contact  at  pleasure. 

Fig.  9  is  an  illustration  of  a  method  of  transmitting 
power  with  a  flat  belt  from  one  main  shaft  to  two 
counter  shafts  running  at  right-angles. 

Fig.  10.  A  general  method  of  transmitting  power 
by  belt  to  shafts  running  at  right-angles  is  shown  in 
this  figure. 

Fig  II  shows  a  method  of  transmitting  power  from 
one  main  driving  pulley  to  two,  three  or  more  driven 
pulleys  in  direct  line.  This  plan  saves  space  and  works 
well. 

Fig.  12  shows  mode  of  connecting  three  driven 
shafts  to  main  drive  by  compounding  belts.  Each 
shaft  has  a  driving  belt  of  its  own.  The  main  belt 
runs  on  the  top  of  those  that  are  driven. 


as  the  pulleys  will  allow,  and  with  the  guide  pullexs  mi 
arranged  as  to  distribute  the  tension  equally  through- 
out the  width  of  the  belt. 

Fig.  20  shows  a  method  of  transmitting  power  to 
two  shafts  set  at  right-angles,  the  strain  being  equal- 
ized by  means  of  four  guide  pulleys. 

Fig.  21.  In  this  illustration  we  have  an  example  of 
the  transmission  of  power  between  two  buildings  which 
are  not  parallel  with  each  other.  By  properly  adjust- 
ing the  guide  pulleys  the  belt  may  be  made  to  drive 
shafts  parallel  to  each  building. 

F"ig.  22.  This  illustration  shows  a  method  by  which 
two  shafts  can  be  driven  by  one  belt  from  one  driving 
pulley,  by  making  a  twist  upon  the  two  portions  ot  the 
belt  that  come  together.  The  belt  is  made  to  clear 
itself.  The  drive  is  then  the  same  as  if  it  were  an 
ordinarj'  cross  belt. 

Figs.  23  and  24.  These  illustrations  show  an  easy 
plan  of  connecting  shafts  by  belt  where  the  wings  of  a 
factor}'  are  built  to  obtuse  angles.  The  shafts  will  be 
driven  parallel  to  each  building. 

Fig.  25  shows  method  of  transmitting  heavy  main 
driving  power  to  the  shaft  set  at  right-angles. — From 
Public  Works. 
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LADY  DESIGNER  OF  ELECTRICAL 
APPARATUS. 

We  are  indebted  to  the  Technical  World  Magazine 
tor  the  information  that  in  the  Pittsburg-  workshops  of 
the  Westinghouse  Electric  &  Manufacturing  Company 
there  was  until  recently  a  lady  who  every  day  did 
engineering  work  of  a  high  order,  making  the  designs 
for  direct-current  electric  generators  and  motors. 
This  woman  began  her  work  as  Miss  Bertha  Avanella 
Lamme.  She  is  now  married  to  a  fellow-engineer, 
Mr.  R.  S.  Feicht.  Mr.  Feicht  designs  induction 
motors.  His  work,  therefore,  exactly  parallels  that 
done  by  Miss  Lamme  on  direct-current  motors,  and 
their  union  was  technically  as  well  as  sentimentally 
appropriate. 

Miss  Lamme  was  born  in  Clark  County,  Ohio,  and 
is  of  American  parentage.     The  family  consisted  of 


iMrs.   R.  S.  Feicht, 

Who  Designed  Direct  Current  Generators  and  Motors  tor  the  Westinghouse 
Electric  &  Manufacturing  Company. 

four  sisters  and  two  brothers,  one  of  whom — Mr.  B.  G. 
Lamme — is  the  chief  engineer  ot  the  Westingliouse 
Company.  She  was  educated  in  the  Ohio  Slate 
University  of  Columbus,  Ohio,  from  which  she  was 
graduated  in  1H93  with  the  degree  ot  E'ectrical 
Engineer  \n  Mechanical  Engineering.  After  gradu- 
ation Miss  Lamme  was  employed  in  the  Power  Divi- 
sion of  the  Engineering  Department  of  the  Westing- 
house  Electric  &  Manufacturing  Company,  where  she 
was  engaged  for  several  years  in  designing  generators 
and  other  electrical  apparatus.  She  is  an  unusually 
fine  mathematician  and  achieved  great  success  in  the 
design  of  electrical  machinery,  eventually  occupying  a 
very  high  position  in  the  Engineering  Department. 
She  was  married  to  Mr.  R.  S.  Feicht,  head  of  the 
Industrial  Division  of  the  Engineering  Department, 
December  14th,  1905. 


REDUCING  THE  COST  OF  INCANDESCENT 
LAMPS. 

In  the  beginning  of  the  career  of  the  incandescent 
electric  lamp,  about  75c.  worth  of  platinum  was  used 
in  a  single  lamp,  and  the  bulb  was  blown  by  hand  from 
a  piece  of  tubing.  At  the  present  time  the  platinum  in 
a  lamp  costs  about  J^c,  and  the  bulb,  which  is  made 
in  large  quantities  at  the  glass  factories,  cost  about 
2c.  It  may  appear  from  this  that  the  present  selling 
price  ot  such  lamps — 18  cents  for  the  ordinary  size — is 
unnecessarily  high  ;  but  when  it  is  considered  that 


there  are  some  50  operations  in  the  process  of  manu- 
facture, nearly  all  ot  which  requires  special  skill,  and 
many  of  which  involve  refinements  of  manipulation, 
which  are  nothing  less  than  marvellous,  this  thought 
changes  to  one  of  wonder  that  the  price  can  be  made 
so  low.  Nevertheless,  manufacturers  are  continually 
seeking  to  reduce  the  manufacturing  cost,  and  a  sav- 
ing which  would  represent  one  or  two-tenths  of  a  cent 
on  a  lamp  would  be  well  worth  considering. 

An  inventor  in  Toledo,  Ohio,  has  constructed  a 
machine  for  blowing  the  bulbs  which  is  said  to  reduce 
the  cost  to  about  one-quarter  of  the  present  amount. 
While  the  name  of  the  inventor  is  not  mentioned,  it  is 
very  likely  the  same  one  who  has  perfected  a  bottle 
blowing  machine  which  is  revolutionizing  the  whole 
blown  glass  industry  ;  so  that  there  seems  little  doubt 
of  his  accomplishing  similar  results  in  the  manufacture 
of  lamp  bulbs. 

Platinum  is  more  valuable,  weight  for  weight,  than 
gold,  and  the  limited  supply  is  controlled  by  the  Rus- 
sian government.  Innumerable  attempts  have  been 
made  to  find  some  substitute  for  this  expensive  metal 
in  the  manufacture  of  incandescent  lamps  ;  but  while 
many  devices  have  promised  well,  none  have  come 
into  practical  use.  We  understand,  however,  that 
Maxim,  the  noted  English  inventor,  has,  after  long 
study  and  research,  succeeded  in  producing  a  metal 
which,  when  drawn  into  wire  and  platinum  coated, 
answers  the  purpose  of  solid  platinum  in  every 
particular.  The  metal  has  been  tried  on  a  corr.mercial 
scale  in  England  with  apparently  satisfactory  results. 


ELECTRIC  POWER  AT  BRANTFORD. 

Notwithstanding  the  fact  that  before  long  Brantford 
will  be  enjoying  the  advantages  of  transmitted  electric 
power,  the  Brantford  Electric  &  Operating  Company, 
Limited,  appreciating  the  desirability  of  having  an 
absolutely  reliable  source  of  supply,  determined  to 
place  their  power  house  in  the  front  rank  of  the  elec- 
tric power  stations  in  Canada,  and  have  recently  made 
extensive  improvements.  The  feature  that  strikes  one 
most  forcibly  on  entering  the  buildings  is  the  solidity 
and  massiveness  of  the  construction.  No  combustible 
material  is  to  be  seen,  concrete  and  steel  being  used 
throughout. 

The  turbine  driven  dynamos  are  of  600  horse  power 
each  and  have  a  combined  capacity  sufficient  to  supply 
16,000  16  c.p.  incandescent  lamps.  On  the  same  floor 
are  the  transformers,  while  below  the  generator  floor 
are  the  belt  chambers  and  water  wheels,  enclosed  in 
pits  formed  of  concrete  walls  four  feet  in  thickness. 

The  auxiliary  steam  plant  includes  three  400  h.  p. 
boilers  equipped  with  stokers. 

In  the  generating  room  is  installed  the  largest  en- 
gine ever  turned  out  by  the  Waterous  Company,  also 
the  generators,  duplicates  of  those  in  the  water  power 
station.  The  engines,  boilers,  condensers,  etc.,  were 
supplied  by  the  Waterous  Engine  Company  ;  the 
cement  was  supplied  by  the  Ontario  Portland  Cement 
Company  of  Blue  Lake;  the  wiring  and  conduits  were 
furnished  by  the  Federal  IClectric  Construction  Com- 
pany, and  the  buildings  and  foundations  erected  by 
Messrs.  P.  H.  Secord  &  Son,  all  local  concerns. 

The  installation  of  the  new  plant,  which  was  design- 
ed by  R.  S.  Kelsch,  E.  E. ,  of  Montreal,  was  done 
under  the  supervision  of  Mr.  Louis  W.  Pratt. 
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TELEPHONE  EXPANSION. 

Since  the  passage  of  the  act  bringing  the  telephone 
companies  under  the  control  of  the  Railway  Commis- 
sion, three  hundred  applications  for  approval  of  new 
lines,  extensions,  etc.,  have  been  disposed  of  by  the 
Commission  and  many  more  are  on  hand,  which  indi- 
cates a  great  expansion  in  the  telephone  business  dur- 
ing the  summer  months.  A  great  many  of  the  applica- 
tions are  from  the  west,  where  telephones  have  come 
into  general  use  among  the  farmers. 


NOVEL  CABLE-LAYING  APPARATUS. 

In  Berlin,  Germany,  the  telephone  wires  are  formed 
into  cables  of  large  size,  and  are  laid  in  cement  con- 
duits. To  carry  this  out  a  gang  of  ten  or  twelve  men 
is  generally  needed,  so  that  a  labor-saving  device  could 
be  a  great  advantage  here.  This  was  found  in  the 
shape  of  a  vertical  drum  operated  by  an  electric 
motor,  which  is  used  for  drawing  the  cables  through 
the  conduits.  To  make  it  easy  of  transport,  the 
apparatus  is  installed  upon  two  separate  wagons. 
The  first  wagon  which  forms  the  current-generating 
plant  contains  a  six-horse-power  petrol  motor  coupled 
to  a  small  dynamo.  On  the  second  and  larger  wagon 
we  have  a  three-horse-power  motor  mounted  with  the 
cable  drawn.  With  this  apparatus  a  great  saving  of 
time  is  effected,  and  in  one  case  a  cable  of  the  heaviest 
type  of  600  feet  length  was  drawn  through  the  con- 
duit in  seven  minutes. 


NEW  TELEGRAPH  SUPERINTENDENT. 

Mr.  Fred  T.  Jennings,  until  recently  employed  as 
inspector  of  C.  P.  R.  telegraphs,  has  been  promoted 
to  the  position  of  superintendent  of  telegraphs  of  the 
Lake  Superior  district,  with  headquarters  at  Sudbury. 
This  division  embraces  the  territory  from  Chalk  River 
to  Fort  William,  and  includes  the  Soo  branches.  It 
has  been  made  a  separate  division  owing  to  the  large 
increase  in  business  and  the  consequent  additional 
telegraph  lines. 

Mr.  Jennings  began  his  telegraphic  career  in  1875 
with  the  Montreal  Telegraph  Company.  In  1880  that 
company  became  amalgamated  with  the  Dominion 
Telegraph  Company,  now  forming  the  present  G.  N.  W. 
Telegraph  Company.  He  remained  with  the  latter 
company  until  the  inauguration  of  the  C.  P.  R.  tele- 
graph system  in  1886,  when  he  was  made  assistant 
chief  operator.  In  1890  he  was  promoted  to  the  posi- 
tion of  chief  operator  and  circuit  manager,  and  on  the 
promotion  of  Mr.  Frank  Richardson  to  the  office  of 
superintendent  of  the  Eastern  division,  Mr.  Jennings 
became  inspector  of  lines,  east  and  west. 

Mr.  Jennings  is  exceptionally  well  posted  in  elec- 
trical matters,  especially  those  pertaining  to  the  tele- 
graphic service.  He  is  also  one  of  the  best  known 
andmost  popular  oflicials  in  Canada. 

Mr.  Harry  Bott,  who  is  now  chief  operator  in  the 
Montreal  office,  will  succeed  Mr.  Jennings  as  inspector 
of  lines.  Mr.  Frank  Mahon,  local  manager  of  the 
Quebec  office,  will  succeed  Mr.  Bott  in  the  Montreal 
office,  and  Mr.  Joseph  Manning  will  become  local 
manager  of  the  Quebec  office. 


SHORT-CIRCUITS. 

The  Bell  Telephone  Company  have  completed  the  installation 
of  363  telephones  in  the  Royal  Alexandra  Hotel,  Winnipeg. 

Mr.  G.  Derome,  local  manager  of  the  Bell  Telephone  Com- 
pany at  St.  Johns,  Que.,  has  been  transferred  to  Three  River-,, 
and  will  be  succeeded  by  Mr.  Macfarlane. 

Mr.  J.  G.  McCrae,  who  died  recentlj-  at  Samia,  Ont.,  was  in 
early  life  a  telegraph  operatcr.  Mr.  T.  A.  Edison,  the  inventor, 
was  for  a  time  an  apprentice  under  Mr.  McCrae. 

Lindsay-,  Ont.,  is  to  have  competition  in  the  telephone  busi- 
ness, the  Town  Council  having  granted  a  twentj-one  vear 
franchise  to  the  Canadian  Machine  Telephone  Companj-. 

The  St.  Mary's  &  Medina  Telephone  Association  are  now- 
building  a  telephone  line  to  connect  the  villages  of  Kintore, 
Lakeside,  Medina,  W'ildwood  and  Harrington  with  St.  Mary's. 

The  Union  Farmers'  Telephone  Company,  Limited,  has  been 
incorporated  at  Langford,  Man.,  for  the  purpose  of  constructine: 
a  telephone  system  within  the  municipality.  The  capital  is 
$2,000. 

The  British  Columbia  Telephone  Companv  contemplate  build- 
ing a  new  exchange  in  New  Westminster,  in  which  the  latest 
type  of  switchboard  will  be  installed.  Work  will  not  be  com- 
menced until  the  beginning  of  the  year. 

The  shareholders  of  the  Central  Telephone  Company,  at  a 
m  eting  at  St.  John,  N.B.,  September  27th.  passed  a  resolution 
autnorizing  the  directors  to  enter  into  an  amalgamation  with  the 
New  Brunswick  Telephone  Company,  on  the  basis  of  dollar  for 
dollar. 

Mr.  S.  Edwards,  who  has  been  appointed  assistsant  supertin 
dent  of  C.  P.  R.  telegraphs  for  the  Western  division,  with  head- 
quarters at  Calgary,  was  presented  with  an  address  and  a  purse 
of  $300  by  the  staff  of  the  telegraph  construction  department  at 
Winnipeg. 

The  American  Machine  Telephone  Company,  Limited,  has 
been  incorporated,  with  a  capital  of  $450,0110  and  head  office  at 
Brantford,  Ont.  The  provisional  directors  are  Messrs.  T.  P. 
Moulden,  manufacturer,  H.  X.  Baker,  law  student,  and  A.  N. 
Knox,  barrister. 

The  Ingeisoll  Telephone  Company,  Ingersoll,  Ont.,  has  been 
organized,  with  the  following  officers:  President,  H.  F.  Boyse; 
vice-president,  O.  E.  Robinson;  secretary,  E.  H.  Hugill;  mana- 
ger, T.  A.  Ma)'berry.  Over  300  subscribers  have  already  b*«  n 
secured  and  the  work  of  installing  the  system  will  be  commenci  d 
at  once. 

The  Bell  Telephone  Company  have  awarded  contracts  for  the 
remodelling  and  extension  of  their  central  office  in  Ottawa.  The 
exterior  includes  a  26-foot  addition  to  the  rear  of  the  pn  mises, 
while  the  front  will  be  brought  to  the  street  line.  Work  will  K' 
'proceeded  with  at  once.  The  contracts  involve  an  expenditure 
fof  $25,000. 

The  Alberta  Government  has  inaugurated  its  long  distance 
system  of  telephones.  It  will  start  a  line  fiom  Calgary  to  HanflT. 
The  construction  of  the  work  will  be  under  the  direction  of  Mr. 
James  Grierson,  of  Calgary,  who  has  been  appointed  superin- 
tendent of  construction  for  the  .Alberta  Government.  The  next 
work  that  will  he  done  will  be  the  building  of  a  line  from  Edmon- 
ton to  the  east,  probably  as  far  :.s  Lloydminster. 

The  annua)  meeting  of  the  shareholders  of  the  Great  North- 
western Telegraph  Company  wns  held  in  Toronto  last  month, 

when  the  following  directors  and  officials  were  re-elected  :  H. 
P.  Dvvight,  Toronto,  president  :  .Adam  Brown,  Hamilton,  vice- 
president  ;  1.  McMichael,  Toronto,  vice-president  and  generaj 
manager  ;  James  Hedley,  W.  C.  Matthews.  H.  N.  Baird,  Hon. 
J.  K.  Kerr,  Toronto  ;  Col.  R.  C.  Clowry,  J.  B.  \'an  Everj-.  New 
York;  Secretary-Treasurer  George  P.  Perry:  Auditor.  A.  C. 

McConnell. 


The  improvements  to  the  power  house  at  Meaford,  Ont..  are 
tiow  well  under  way.  The  new  low  pressure  pump  which  is  be- 
ing installed  was  built  by  the  Smart  Turner  Machine  Company, 
of  Hamilton.  It  has  .1  capacity  of  1 .000  gallons  a  minute  and 
rests  on  a  soldid  concrete  foundation.  The  Jenckes  Machine 
Company,  of  Sherbrooke,  Que.,  supplied  the  boiler.  .A  brick 
smoke-stack  50  feet  high  and  7 '-2  feet  square  at  the  bottom  has 
ben  built  and  other  impri-iveniont-i  niado. 
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HOW  TO  MAKE  A  SMALL  ELECTRIC 
PLANT  PAY.* 

By  D.  F.  McGee. 

It  has  been  proven  that  an  entirely  modern  equip- 
ment is  not  essential  for  the  financial  success  of  an 
electric  plant,  and  a  wise  manager  of  a  small  plant  will 
hesitate  before  he  consigns  to  the  scrap  heap  equip- 
ment that  he  might,  by  overhauling  and  judicious 
arrangement,  be  able  to  operate  at  a  net  efficiency 
equal  to  the  most  modern  equipment,  besides  saving 
for  his  company  the  amount  required  for  new  equip- 
ment and  increased  fixed  charges  that  must  necessarily 
follow  such  an  expenditure.  On  the  other  hand,  if  he 
finds  that  his  requirements  and  conditions  call  for  an 
entirely  new  installation,  he  should  not  hesitate  to 
make  it,  provided  he  can  get  the  funds  to  do  so — 
which  is  often  difficult  in  a  small  plant. 

The  boiler  room  is  usually  the  most  neglected  part 
of  a  small-plant  equipment.  Uncovered  pipes,  leaky 
valves  and  joints,  improper  boiler  setting,  careless 
firing  and  injudicious  selection  of  fuel,  are  a  few  of  the 
dividend-consuming  devices  common  to  small  plants. 
It  is  well  to  have  as  few  different  sizes  of  valves,  fit- 
tings, etc.,  as  possible  in  the  piping  equipments.  By 
making  the  nipples  and  short  pieces  of  pipe  of  some 
uniform  length,  repairs  will  be  simplified  and  many  a 
shutdown  be  prevented,  and  a  much  smaller  stock  of 
fittings  will  provide  for  emergencies. 

Boilers  should  be  inspected  at  regular  intervals  and 
kept  free  from  scale.  Scale  in  boilers  is  often  the 
cause  of  enormous  waste  of  fuel.  Every  steam  plant 
should  have  recording  thermometers  installed  in  the 
feed-water  lines  to  boilers.  The  average  engineer  in 
the  small  plant  does  not  realize  the  necessity  of  heat- 
ing boiler  feed  water  to,  at  least,  200  degrees. 

Many  central-station  managers  would  have  a  rude 
awakening  if  they  would  take  the  trouble  to  install 
recording  instruments.  Recording  voltmeters,  as  well 
as  thermometers,  will  provide  a  healthy  incentive  for 
your  men  to  attend  to  their  duties,  and  will  also  pro- 
vide a  means  by  which  that  mystery  of  voltage  varia- 
tion, which  has  given  us  all  so  much  trouble  at  various 
times,  may  be  solved.  It  is  well  known  that  one  of 
the  chief  difficulties  in  small  plants  is  to  have  compe- 
tent help  available  when  accidents  or  other  trouble 
occurs,  which  is  generally  during  the  time  of  the  heav- 
iest loads.  We  have  provided  for  this  by  dividing  the 
powerhouse  force  into  three  watches,  with  the  under- 
standing that  they  have  to  work  10  hours  per  day.  This 
provides  double  force  on  duty  two  hours  each  day  to 
make  all  repairs  and  tide  over  the  peak-load  period. 

Engines  should  be  indicated  regularly,  and  valves 
adjusted  for  the  most  economical  steam  consumption. 
Tests  of  water  and  fuel  consumption  should  be  made 
at  stated  periods.  A  log  book  should  be  kept,  show- 
ing records  of  the  hourly  readings  of  the  various  in- 
struments. Daily  readings  should  be  made  of  the 
switchboard  wattmeters.  No  plant  is  too  small  for 
those  instruments.  If  a  plant  cannot  afford  load-curve 
drawing  instruments,  the  engineer  or  switchboard  at- 
tendant should  plot  the  daily  load  from  the  ammeter 
readings.  The  curve  thus  drawn  will  bring  before  you 
plainly  that  hollow  place  in  your  load  line  that  must  be 
filled  before  you  can  corral  that  dividend-earning  germ 
which  we  are  all  striving  to  cultivate  with  more  or  less 
success. 

*   Abstract  of  .1  paper  road  before  the  National  Rlertric  I.iffht  Association. 


The  distributing  system  of  a  small  plant  is  very 
often  the  source  of  considerable  waste.  The  annual 
losses  from  poor  line  construction,  inefficient  trans- 
formers and  badly  designed  feeder  systems  would  go 
a  long  way  toward  paying  dividends.  The  line  and 
transformer  losses  on  above-mentioned  plant  at  pre- 
sent are  only  60  per  cent,  of  what  they  were  five  years 
ago,  when  the  income  was  only  25  per  cent,  of  the  pre- 
sent earnings.  We  scrapped  30  transformers  and  re- 
placed the  entire  lot  with  four  large  ones,  using  three- 
wire  secondary  network  with  banked  transformers  to 
take  care  of  this  large  increase  of  business. 

The  first  duty  of  every  manager  is  to  provide  for  re- 
liable and  continuous  service.  He  must  furnish 
"the  goods."  Excuses  won't  go  with  the  up-to-date 
American  citizen. 

His  next  duty  is  to  his  company.  He  must  see  that 
it  receives  an  equitable  return  for  money  invested  by  it 
to  provide  the  equipment  to  supply  this  service.  Be- 
fore he  can  do  this,  he  must  first  know,  beyond  ques- 
tion, what  constitutes  the  various  costs  that  go  to 
make  up  the  entire  operating  expenses  of  the  plant. 
He  must  be  able  to  make  a  monthly  comparison  of  his 
various  costs,  for  it  is  only  by  this  means  that  he  will 
be  able  to  keep  a  check  on  his  operating  expenses.  By 
studying  carefully  all  the  facts  and  factors  that  con- 
stitute his  costs,  the  manager  will  be  able  to  steer 
clear  of  the  folly  of  taking  on  unprofitable  business. 

In  plants  located  in  cities  with  populations  of  10,000 
and  less,  the  manager  must  be  familiar  with  every  de- 
tail of  his  business.  He  must  be  his  own  solicitor.  It 
has  been  said  that  an  outside  man  can  interest  and  get 
customers  that  the  local  manager  cannot  reach.  If  he 
can,  it  is  because  he  is  a  man  better  fitted  for  the 
business.  The  manager  of  a  small  plant  should  know 
ways  and  means  of  approaching  a  prospective  customer 
that  a  stranger  cannot  know.  He  should  study  the 
ambitions  and  weaknesses  of  every  prospective  custom- 
er. Often  it  is  the  wife  and  mother  that  should  be 
approached,  perhaps  in  an  indirect  manner.  Very 
often  it  is  the  daughters  of  the  house,  who  aspire  to 
have  as  many  conveniences  as  their  neighbors.  A  hint 
from  any  source  should  not  be  neglected.  There  is  al- 
ways some  way  to  land  an  interested  party.  A  man- 
ager is  not  worthy  of  the  name  if  he  cannot  find  a  way 
to  do  this. 

Above  all,  a  solicitor  must  be  specific,  and  must  be 
thoroughly  posted  regarding  cost  of  installation  and 
cost  of  operating  the  article  sold  ;  also  regarding 
maintenance  of  same.  He  must4)e  able  to  say,  "Buy 
this  ;  it  will  cost  you  so  much  to  install  and  run,  and 
will  give  you  so  much  profit."  He  must  be  able  to 
meet  any  argument  that  may  be  advanced  by  his 
competitors.  Above  all,  he  must  be  truthful.  He 
must  not  make  rash  promises.  It  is  well  always  to 
allow  a  factor  of  safety  in  this  respect.  How  gratifying 
it  is  to  hear  from  a  customer  that  he  is  getting  better 
results  than  you  promised  him.  I  can  recall  one  in- 
cident that  has  afforded  me  considerable  pleasure  as 
well  as  profit.  A  German  owned  a  blacksmith  shop  in 
our  little  city.  After  a  lot  of  hard  talking,  I  got  him 
to  install  a  small  motor  to  operate  his  tools.  Some 
time  after,  I  called  at  his  shop  and  inquired  how  he 
liked  his  power.  He  replied,  "One  boy  put  that  thing 
in  here,  but  it  would  take  several  good  men  to  get  it 
out  again."  As  he  is  a  very  profane  man,  he  used 
much  more  forcible  language  to  express  himself  on 
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this  subject.  I  have  used  this  story  many  times  since, 
and  musl  say  that  it  has  helped  to  close  up  the  sale 
of  a  good  many  motors. 

It  is  not  necessary  to  be  a  "hail  fellow,  well  met." 
A  man  does  not  have  to  be  a  "mixer"  in  the  accepted 
sense  to  get  business.  That  fallacy  has  been  exploded 
long  ago.  A  pleasant,  cheerful  manner,  and  character 
to  back  up  his  arguments,  is  his  best  stock-in-trade. 

The  manager  of  a  small  plant  must  keep  posted  re- 
garding the  latest  and  most  efficient  types  of  different 
apparatus,  lamps,  reflectors,  and  so  forth.  He  should 
read  all  the  trade  publications  ;  not  only  the  reading 
matter,  but  should  study  the  advertisements  as  well. 
He  will  miss  a  great  deal  ot  valuable  information  if  he 
does  not.  He  will  often  find  the  solution  in  those 
pages  of  some  difficult  problem  that  has  bothered  him 
for  months.  Many  manufacturing  concerns  gladly 
furnish  binders  for  their  literature.  This  matter,  when 
properly  assorted,  represents  a  mass  of  valuable  infor- 
mation that  can  be  acquired  in  no  other  manner,  so 
there  is  no  excuse,  save  that  "tired  feeling,"  for  a 
central-station  manager  not  being  up  to  date. 

It  is  somewhat  difficult  to  convince  a  customer  that 
if  his  requirements  call  for  a  2=;-horsepower  motor,  he 
would  only  have  to  pay  for  from  5  to  i  o  horsepower.  A 
very  large  proportion  of  the  load  that  can  be  secured 
by  a  small  plant  is  intermittent.  The  customer 
averages  a  payment  for  only  about  23  per  cent,  of  his 
actual  installation.  By  carefully  studying  the  require- 
ments of  all  prospective  customers  and  familiarizing 
yourself  with  their  actual  costs,  you  are  then  in  a 
position  to  go  to  anyone  of  those  customers  with  a 
proposition  that  will  save  them  money.  If  you  can 
show  the  average  man  that  you  can  cut  down  his  ex- 
penses or  decrease  his  manufacturing  costs,  you  will 
have  no  difficulty  in  getting  his  business. 

It  pays  to  study  every  installation,  giving  your  pros- 
pective customer  your  very  best  advice,  for  there  is  no 
advertisement  so  cheap  and  good  as  a  satisfied  cus- 
tomer. Above  all,  create  confidence,  for  confidence  is 
the  foundation  of  new  business.  Pay  every  attention 
to  the  little  things.  The  average  user  of  power  knows 
nothing  at  all  about  electricity  or  mechanics  and  cares 
less.  What  he  wants  is  to  see  the  wheels  go  round. 
Have  your  trouble  man  call  at  the  various  installations 
at  stated  intervals,  making  a  report  to  you  of  any 
abuse  or  misuse  of  the  equipments.  The  average 
patron  will  appreciate  this.  He  can  well  afford  to  pay 
a  small  sum  for  this  inspection  to  insure  him  against  a 
shutdown. 

Be  prompt  in  looking  after  trouble.  Let  your 
customers  know  that  their  troubles  are  yours.  Make 
yourself  and  your  service  indispensable  to  them  ;  keep 
posted  in  regard  to  the  troubles  of  users  of  other 
sources  of  power.  We  have  often  taken  advantage  of 
a  breakdown  in  both  steam  and  gasoline  engines  to 
install  a  motor  to  help  them  out  of  a  difficulty,  and  we 
jhave  never  had  occasion  to  take  the  motor  out  after- 
ward, as  the  engine  would  invariably  pass  to  the 
second-hand  man. 
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With  all  due  respect  to  advertising,  it  must  not  be 
thought,  however,  that  the  getting  of  new  business,  in 
a  small  city,  is  dependent  on  advertising  alonn.  There 
must  be  good  and  reliable  service  as  a  foundation  for 
all  this.  The  service  must  be  continuous  and  free 
from  interruption.  Voltage  must  be  steadv.  With 
such  good  voltage  regulators  on  the  market,  there  is  no 
excuse  for  poor  regulation.  Customers"  installations 
must  be  looked  after  by  the  central-station  rranager 
to  insure  their  being  maintained  in  good  condition. 
He  must  watch  the  little  things,  keep  dim  or  other 
inefficient  lamps  weeded  out.  At  an  early  date  we 
adopted  a  liberal  policy  regarding  free  lamp  renewals. 

It  is  also  essential  to  have  a  schedule  of  rates  that 
will  attract  the  long-hour  or  all-day  customers  for  both 
light  and  power. 

You  must  educate  the  people  away  from  the  idea 
that  electric  light  is  for  the  well-to-do  onlv,  for  the 
difference  in  the  yearly  cost  for  redecorating  houses 
where  electricity,  gas  or  kerosene  is  used  will  often 
more  than  pay  the  entire  electric-light  bill  for  the  year. 
Where  electric  light  alone  is  used,  the  redecorating 
cost  is  about  one- half  as  much  as  where  it  is  where  the 
other  illuminants  are  used. 

Regarding  advertising  in  local  papers,  it  is  very 
necessary  to  retain  their  good-will,  and  some  money 
can  be  spent  in  this  manner  to  advantage. 

A  short  time  ago  there  was  an  epidemic  of  burglaries 
in  our  city.  To  one  paper  we  furnished  a  news  item, 
supposed  to  be  an  interview  with  a  reformed  b'lrglar, 
stating  that  he  always  gave  an  electrically  lighted 
house  a  wide  berth  while  he  was  in  the  business,  be- 
cause he  never  could  tell  when  a  light  would  be  snap- 
ped on  him  from  an  upper  story. 

To  another  paper  we  furnished  a  news  item,  to 
appear  as  a  statement  by  a  noted  detective,  advising 
people  to  have  their  houses  wired,  so  that  the  lights  in 
the  lower  rooms  could  be  switched  on  from  an  upper 
story.  We  were  inbebted  to  an  electrical  trade  paper 
for  this  hint  We  believe  that  we  received  more 
benefit  from  this  one  item  in  one  issue  of  two  news- 
papers than  we  should  have  received  from  a  bona-fide 
advertisement  running  a  year  in  the  same  papers. 
The  idea  is  to  take  advantage  of  the  psychological 
moment  to  instill  your  proposition  into  the  minds  of 
your  prospective  customers. 

Advertising  novelties  are  of  questionable  value  to 
small  plants.  Every  manager  finds  upon  his  desk 
every  morning  a  mass  of  advertising  matter,  which  he 
immediately  consigns  to  the  waste  basket.  There  may 
be  valuable  matter  hidden  somewhere  in  this  mass. 
The  average  manager  has  too  many  duties  that  de- 
mand his  attention  to  waste  it  in  wading  through  so 
much  trash  to  discover  them.  Every  business  man 
has  similar  experience.  We  have  found  that  the  better 
way  is  to  install  a  number  of  the  articles,  the  sale  of 
which  we  desire  to  push,  in  a  number  of  carefully 
selected  places,  where  they  will  be  seen  and  talked 
about  ;  and  this,  after  all,  is  the  only  result  to  be  gain- 
ed by  advertising.  It  is  then  up  to  the  manager  or  his 
solicitor  to  strike  while  the  iron  is  hci. 
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THE  CO-OPERATIVE  ELECTRICAL  DEVEL- 
OPMENT ASSOCIATION. 

Early  in  1905  the  incandescent  lamp  manufacturers 
of  the  United  States  were  discussing  among  them- 
selves as  to  whether  it  would  not  be  profitable  to 
co-operate  with  the  other  branches  of  the  trade  in 
popularizing"  the  use  of  incandescent  lamps. 

In  May,  1905,  they  approved  of  certain  initial  plans 
for  this  purpose  and  placed  $10,000  at  the  disposal  of 
a  special  committee,  of  which  Mr.  J.  Robert  Crouse 
was  chairman. 

Further  consideration  by  this  committee  developed 
what  seemed  to  be  a  more  logical  and  broader  com- 
munity of  interest  throughout  the  entire  electrical 
industry — namely,  the  popularizing  of  electric  service 
for  light,  heat  and  power — on  the  basis  of  which  it 
was  decided  to  launch  the  Co-operative  Electrical 
Development  Association. 

The  incandescent  lamp  manufacturers  again  evi- 
denced their  progressiveness  in  February,  1906,  by 
putting  their  appropriation  for  the  advancement  of  the 
work  on  a  three-year  basis,  involving  the  expenditure 
of  between  $35,000  and  $40,000.  Other  manufacturers 
became  interested  so  that  the  appropriation  now  stands 
at  $60,000  for  the  coming  three  years. 

The  plans  of  the  new  Association  (too  extensive  for 
review  at  this  time)  have  been  presented  by  Mr. 
Crouse  before  the  1905-1906  conventions  of  the 
National  Electric  Light  Association,  electrical  jobbers, 
electrical  contractors,  trade  press,  electrical  salesmen, 
and  many  individual  companies,  meeting  throughout 
with  their  endorsement. 

The  preliminary  work  culminated  in  a  meeting  in 
New  York  in  March,  1906,  attended  by  some  sixty- 


five  leading  men  from  all  lines  of  the  trade,  in  the 
passage  of  two  resolutions;  the  first,  offered  by  Mr. 
Anson  W.  Burchard,  Assistant  to  the  President  of  the 
General  Electric  Company,  seconded  by  Mr.  W.  H. 
Blood,  Jr. ,  President  of  the  National  Electric  Light 
Aosociation,  to  the  effect  that  the  project  had  all  the 
ear-marks  of  being  both  practicable  and  profitable. 
The  second  resolution,  offered  by  Mr.  Anson  W. 
Burchard,  of  the  General  Electric  Company,  and 
seconded  by  the  y\cting  Vice-President  of  the  Westing- 
house  Electric  &  Manufacturing  Company,  called  for 
the  appointment  of  a  very  representative  committee  to 
co-operate  in  pushing  forward  the  plans. 

$30,000  is  being  spent  this  year  in  the  preliminary 
work,  and  an  expenditure  of  over  $100,000  is  con- 
templated for  the  year  1907  on  detailed  plans  which 
will  be  submitted  for  their  consideration  to  the  above 
committee  at  an  early  date. 
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PITMAN'S    WATER  WHEELS 


Highest  Efficiency 

Constructed  sperially 
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work. 
My  prices  will  be 
ftund  lower  than  any 
other  firstclass  manu- 
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requirements. 


PER.CY  PITMAN 
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can  be  confidently  installed  as 
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circuits,  thus  the  danger  of  fires 
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Jiistant  shiptiient  made,  [.arj^e  slpck  «f  all  sl/t-s  lUyays  on  hainj, 


xii. 


THE  CANADIAN  ELECTRICAL  NEWS 


October,  1906 


BONNINGTON  FALLS  POWER  HOUSE. 

The  new  power  house  of  the  West  Kootenay  Power 
&  Light  Company  at  the  Upper  Bonnington  Falls  is 
now  nearly  complete.  The  transformer  house  is  also 
well  on  the  road  to  completion.  Both  building  are  of 
solid  concrete,  being  built  on  the  solid  rock  bank  of 
the  river.  The  power  house  is  one  of  the  most  modern 
in  existence.  The  power  draft  tubes  are  constructed 
of  concrete  and  the  turbine  wheels  are  set  in  concrete. 
There  are  four  power  units,  consisting  of  a  thrust 
shaft  with  three  wheels  on  each  shaft.  Each  water 
wheel  unit  has  a  capacity  of  8000  horse  power,  giving 
the  plant  a  total  of  32,000  horse  power.  The  work  is 
being  pushed  to  completion,  and  the  plant  is  expected 
to  be  supplying  power  by  November  next. 

The  Canadian  General  Electric  Company  are  sup- 
plying the  generators  and  switch-board  apparatus, 
the  Canadian  Westinghouse  Company  the  transform- 
ers, and  the  L  P.  Morris  Company,  of  Philadelphia,  the 
turbine  waterwheels. 

Messrs.  Ross  &  Holgate,  of  Montreal,  prepared  the 
plans,  and  are  the  consulting  engineers.  About  175 
men  have  been  employed  all  summer  on  the  work  of 
the  construction. 


PERSONAL. 

Mr.  C.  F.  Sise,  of  Montreal,  president  of  the  Bell  Telephone 
Company,  returned  recently  from  a  trip  to  Great  Brilain. 

Mr.  Paul  J.  Myler,  general  manager  of  the  Canadian  Westing- 
house  Company,  has  recently  been  on  a  trip  to  Western  Canada. 


Mr.  Walter  McRae,  who  has  been  foreman  of  the  motor  shop 
of  the  Toronto  Railway  Company,  has  been  promoted  to  the 
position  of  master  mechanic. 

Mr.  J.  Carroll,  manager  of  the  Advertising  Department  of  the 
Canadian  Rubber  Company,  Montreal,  has  recently  been  the 
recipient  of  many  congratulations,  the  occasion  being  his 
marriage.  On  September  5th  Mr.  Carroll  took  as  his  life  part- 
ner Miss  Mary  Alberta  Cameron,  one  ot  Montreal's  popular 
young  ladies.  The  ceremony  was  performed  by  Rev.  Canon 
Ellegood,  M.. A,  in  the  Church  of  St.  James  the  Apostle,  which 
was  filled  with  relatives  and  friends.  The  bridesmaid  was  Mis* 
Jessie  Caverhill  Cameron,  and  Mr.  R.  J.  Vounge,  B.  A  ,  general 
sales  m  inager  of  the  Canadian  Rubber  Company,  was  best  man. 
The  bride  receive  miny  handsome  presents.  A  reception  was 
held  at  41  Famille  street,  afier  which  Mr.  and  Mrs.  Carroll  left 
for  a  trip  in  the  West.  They  will  reside  at  541  Lansdowne ave. , 
Wes' mount.  The  Electrical  Xews  joins  in  extendmg 
greetings. 

Mr.  Granville  C.  Cunningham,  now  manager  of  "Tup>enny 
Tube,"  of  London,  England,  has  recently  been  in  Canada  renew- 
ing aquaintances.  Mr.  Cunningham  was  at  one  time  Deputy 
City  Engineer  of  Toronto  and  later  manager  of  the  Montreal 
Street  Railway.  Ten  year*  ago  he  U'ft  for  England  to  superin- 
tend the  electrificatisn  of  the  Birmingham  Street  R.iilway,  but 
this  enterprise  was  thwarted  by  the  incursion  of  municipalization, 
the  city  authorities  deciding  that  they  would  talce  over  the  road. 
The  result  was  that  Mr.  Cunningham  lefi  Birmingham,  and, 
under  the  aegis  of  municipal  endeavor,  that  city  still  has  all 
kinds  of  street  car  ser\-ices  but  a  modern  electric.  Then  Mr. 
Cunningham  went  to  London  and  became  manager  of  the 
Central  London  Railway,  known  over  the  English  speaking 
world  as  the  "Tupenny  Tube."  By  adopting  modern  methods, 
he  has  made  this  enormously  expensive  venture  a  paving 
success.  Mr.  Cunningham  expressed  surprise  at  the  tremendous 
growth  of  the  leading  Canadian  cities,  which  he  attributed  in  no 
small  degree  to  the  splendid  street  railway  service.  He  was 
tendered  a  complimentary  banquet  by  his  friends  in  Montreal. 


3  GOOD  BOOKS 

YOU    SHOULD  HAVE 


WRITE  TO-DAY. 


Power  Plants 

By  N.  H.  Schnedler 
A  practical  book  on  electtical  power  plants, 
telling  about  correct  mettiods  of  wiring,  direct 
and  alternating  current  dynamos,  motors  and 
lunlor  starters,  use  of  electrical  measuring 
instruments — written  for  practical  use. 

190  pages,  lo^  illustrations,  i2mo. 
Revised  Kdition. 

Cloth  SI.SO       Leather,  gilt  edges  $2.S0 

Electrical  Instruments  and  Testing 

A  good  book  by  the  same  author,  covering 
this  subject  thoroughly.  It  contain:  a  complete 
chapter  on  testing  with  the  voltmeter.  No  one 
who  uses  electrical  instruments  can  do  without 
it.  J 10  pages,  over  100  illustrations. 
Price   $1.00         Limp  Leather. . .  $2.00 

How  to  Ri  n  Engines  and  Boilers 

By  E.  P.  Watson 

A  practical  book  with  practical  instructions 
for  you"g  engineers  and  steam  users  Has 
chapters  on  cleaning  bo  lers,  removing  scale, 
boiler  fittings  throttle  engines  slide  valves, 
governors,  eccentrics,  etc,  160  pages  illustrat- 
ed  $1.00 

Books  mailed  post  paid  on  receipt  of  price. 
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SPARKS. 

The  City  Council  of  Gait,  Out.,  are  still  negotiating  for  the 
acquisition  of  the  electric  light  plant. 

The  Vaughan  Electric  Company,  Limited,  has  been  incor- 
porated at  St.  John,  N.  B.,  to  acquire  the  electrical  contracting 
business  carried  on  in  that  city  by  Mr.  Frank  P.  V'anghan.  The 
new  concern  has  a  capital  stock  ot  $24,000. 

The  Welland  Electrical  Company,  composed  of  local  men, 
have  acquired  the  business  of  the  Welland  Electric  Light  Com- 
pany at  Welland,  Ont. ,  although  the  latter  company  retain  their 
power  house  and  water  power.  The  new  company  will  take 
power  from  the  Cataract  Power  Company. 

An  Ontario  charter  has  been  granted  to  the  Manson  Manu- 
facturing Company,  Limited,  of  Welland,  Ont.,  to  manufacture 
and  sell  engines,  boilers,  etc.  This  company  will  manufacture 
the  Tree  rotary  engine,  one  of  which  was  exhibited  at  the 
Toronto  Exhibition.    The  capital  stock  is  placed  at  $100,000. 


Mr.  J.  N.  Page,  of  Amherst,  N.  S.,  has  been  given  the  con- 
tract for  the  erection  of  a  power  house  for  the  Maritime  Coal, 
Railway  and  Power  Company  at  Chignecto,  of  which  Senator 
Mitchell,  Montreal,  is  president.  A  large  force  of  men  are  at 
work,  and  the  building  is  being  pushed  rapidly  forward.  The 
plant  will  supply  Amherst  with  electric  power.  The  line  of  poles 
for  transmission  to  Amherst  are  already  in  place. 

The  ratepayers  of  Kenora  Ont.,  have  carried  a  by-law 
authorizing  the  issuing  of  $200,000  for  the  development  of  a 
water  power.  Kenora  was  formerly  called  Rat  Portage  and  is 
a  thriving  divisional  point  on  the  C.  P.  .R  30  miles  east  of 
Winnipeg.  Contracts  have  been  made,  it  is  stated,  for  the  sup- 
ply of  3,000  horse  power  and  the  amount  to  be  borrowed  will  be 
sufficient  for  the  development  of  6,000  horse  power.  Of  the 
amount  of  power  contracted  for  the  Maple  Leaf  Milling  Com- 
pany have  agreed  to  take  i  ,000  horse  power  at  $10  per  horse 
power  per  annum. 
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Solar-Motor  a  Success. — The  solar-motor  has  proved  a  success 
in  Arizona.  As  sunshine  is  its  only  fuel  and  its  operation  is 
automatic,  there  is  practically  no  expense  attending  its  opera- 
tion beyond  the  initial  cost  of  its  installation.  There  are  several 
solar-motors  in  regular  operation  in  Arizona.  They  are  used 
principally  for  irrigation  and  farm  work.  One  of  these  plants 
was  installed  on  a  big  irrigated  farm  near  Wilcox,  Ariz.,  early 
last  summer  and  was  run  through  the  whole  season.  It  operat- 
ed a  1 2-horse-power  engine,  which  pumped  a  four-inch  stream 
of  water  from  a  depth  of  42  feet.  It  was  so  set  as  to  blow  oft  at 
150  pounds  pressure,  and  the  sun's  rays  were  so  concentrated 
by  the  great  circular  mirror  that  the  pressure  was  steadily 
maintained.  It  is  claimed  that  these  solar-motors  can  be  put 
into  practical  use  in  all  parts  of  the  Southwest,  not  only  for 
irrigation  purposes  but  for  operating  manufacturing  concern?  as 
well.  There  are  very  few  cloudy  days  during  the  whole  year. 
It  is  stated  by  experts  that  the  amount  of  sunshine  in  Arizona, 
New  Mexico  and  western  Texas  is  sufficient  to  keep  a  solar- 
motor  plant  in  operation  12  hours  a  day  in  summer  and  6  hours 
a  day  in  winter. — Boston  Transcript. 

A  bearing  metal  should  have,  according  to  Prof.  R.  C.  Car- 
penter, a  considerable  adhesion  to  a  lubricant  and  be  readily  wet 
by  it,  should  be  softer  than  the  shaft  so  that  it  will  be  injured 
instead  of  the  shaft  in  case  of  grit  in  the  bearing  or  a  failure  to 
maintain  lubrication,  should  be  hard  enough  to  keep  its  shape 
under  any  loads  that  are  likely  to  come  on  it,  should  have  a 
melting  temperature  less  than  that  of  the  journal,  and  should 
not  adhere  to  the  shaft  whem  melted.  For  ordinary  purposes. 
Prof.  Carpenter  recommends  babbitt  metal,  but  for  more  severe 
conditions  he  advises  a  mixture  of  50  per  cent,  of  aluminum,  25 
per  cent,  of  zinc  and  25  per  cent,  of  tin. 

A  trolley  boat  was  in  service  during  last  winter  in  the  intake 
canal  of  the  Niagara  Falls  Power  Co.  for  keeping  the  surface 
free  from  floating  ice.    The  boats  is  25  ft.  in  length  by  10  ft. 


beam  and  is  operated  by  a  75-k.  w.  Westinghouse  single-phase 
railway  motor,  current  being  delivered  to  the  boat  by  double 
trolery  wires  suspended  longitudinally  over  the  canal  wiih  over- 
running trolley  and  flexible  cable.  The  motor  has  rheosialic 
control  giving  a  range  of  propeller  speeds  of  100  to  275  r.  p.  m. 
The  boat  is  used  to  break  up  the  ice  and  drive  it  toward  the 
overflow  near  the  head  house. 

The  old  fashioned  method  of  irrigating  laid  by  means  of  long 
ditches  through  which  the  water  flows  by  gravity,  has  done 
incalculable  service  in  the  reclamation  of  waste  land  and  in 
making  the  desert  blossom  as  the  rose.  It  must  now,  however, 
share  honors  with  a  less  costly  and  mere  reliable  system  which 
constitutes  another  application  of  electricity  to  the  beneficent 
purposes  of  our  present- day  many-sided  life.  The  new  method 
consists  in  sinking  wells  and  raising  water  to  the  surface  hy 
means  of  electrically  driven  pumps.  Under  favorable  circum- 
stances, an  electrical  pumping  plant  can  be  installed  at  a  cost 
of  $4.00  an  acre,  and  operated  at  a  further  cost  not  exceeding 
that  amount  annually,  whereas  the  average  cost  of  installing  a 
gravity  sj  stem  of  irrigation  is  about  $13  an  acre,  for  which  the 
annual  expense  of  water  suppU-  ii  about  $1  60  per  acre. 

The  Western  Electrician  explains  the  difference  between  the 
terms  "synchronous'  and  "asj-nchronous"  as  applied  to  motors: 
A  synchronous  motor  is  simply  an  alternating-current  generator, 
with  a  few  modifications,  which  is  run  as  a  motor  on  an  alter- 
nating-current circuit.  This  form  of  motor  must  b«  brought  up 
to  the  voltage  and  frequency  of  the  circuit  from  which  it  is  to 
be  operated,  in  other  words  "synchronized.  "  before  it  will  run 
fromth;  circuit  as  a  motor.  An  asynchronous  motor,  or  in. 
duction  motor,  as  it  is  more  generally  termed,  is  one  in  which  the 
armature  or  rotating  element  has  no  commutator  or  slip  rings, 
and  whose  coils  are  closed  upon  themselves,  with  no  connection 
to  the  outside  source.  In  this  rotating  element,  or  rotor  as  it 
is  called,  currents  are  induced  from  the  field  or  stator,  which  is 
connected  to  the  alternating-current  circuit.  The  current  in  the 
stator  sets  up  a  rotating  magnetic  field  which  reacts  upon  the 
indued  current  in  the  rotor,  causing  it  to  turn. 
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SPARKS. 

J.  Howard  Sandham,  of  Sandham  &  Roberts,  electricial  and 
sporting  goods  dealers,  St.  Thomas,  was  a  visitor  in  Toronto 
last  month.  His  firm  has  just  completed  installing  an  electric 
.lighting  system  in  the  G.  T.  R.  depot  at  Aylmer. 

Mr.  J.  A.  Culverwell  recently  addressed  the  City  Council  of 
Belleville,  Ont.,in  the  interests  of  the  Northumberland-Durham 
Power  Company.  About  3,350  horse  power  of  electric  eneigy 
can  be  utilized  in  Belleville  and  the  power  of  Healey  Falls  would 
Seem  to  be  the  most  natural  source. 

The  following  tenders  were  received  for  the  power  plant  for 


the  town  of  Gravenhurst,  Ont. ,  from  plans  by  T.  T.  Simpson,  C. 
E.jOf  Ottav.-a:  Electrical  Equipment — Canadian  General  Electric 
Company,  $1 1,250;  Canadian  Westinghouse  Company,  $9,650: 
Allis-Chalmers-Bullock,  $8,850.  Hydraulic  Equipment— William 
Hamilton  Company,  83,440;  Jenckes  Machine  Company,  $3,204. 
Combined  E'.ectricjl  and  Hydraulic  Equipment — Allis-Chalmers- 
Bullock,  $14, 1 50.  Flume — William  Hamilton  Company,  S7.900; 
Jenckes  Machine  Company,  $7,811;  Mowrj-  6c  Sons,  $8,500: 
Canada  Foundry  Company,  $6,600;  J.  Inglis  &.  Sons,  $9,000.  The 
contract  for  electrical  apparatus  was  gi\en  to  Allis-Chalmers- 
Bullock,  hydraulic  equipment  to  the  Jenckes  Machine  Company, 
and  steel  flume  to  the  Canada  Foundrv  Compan\ . 
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lif  CANADIAN  CONTRACT  RECORD 

reports  weekly  all  projected  bulldlug  and  otiier 
cODStructton  works  throughout  Caimda  as  well 
aA  new  business  enterprlseR. 


Send  your  name  and  address  with  12  for 
ft  year's  subscription  to 

GaDadian  Contract  Record 

Toronto,  Montreal,  Winnipeg,  and 
^2  Vancouver  $2 


O  SHEPHERD 

^*        -^^Expert  Electrician 

193  Sparks  Street,  OTTAWA 

General  Contracting',  Motors,  Generators,  Repairs.     Armature  Winding  a  Specially. 
Long  Distance  Phone,  3222.  Night  Phone,  667. 


m  REAVER  .STflNDflRI)  ' 

INGdNDESCENT  mf 


Answers  all  ReuiJirements 

Wholesale  Onlu 


MIDLAND  ELECTRIC  CO- 


MONTREAL 


Phone  Main  .20 1  o. 


60  St.  Peter  Street. 


ALUMINUM 

ELECTRICAL  CONDUCTORS 


FOR 


RAILWAY  FEEDLRS  and 
TRANSMISSION  LINES.. 
INGOTS,    SHEETS,    WIRE,    TUBING,  CASTINGS 

I'tices  with  full  infcTnation  on  application 

NORTHREN  ALUMINUM  GO. 

PITTSBURGH.  PA. 


The  Northern  Electric  and  IVlanufacturing  Co.,  Limited 

TELEPHONE  AND  ELECTRICAL  SUPPLIES 

LINE  MATERIAL  .   

FIRE  ALARM  APPARATUS  

PRINCIPAL  OFFICE  AND  FACTORY  Aqucduct  StrCCt,  MONTREAL 


October,  1906 
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TKe  WestinigKovise 

Single  Phase  R.acilwa.y  System 


Wesiinghouse  Single-Phase  Passenger  Locomodve, 
New  York,  New  Haven  &  Hartford  R.  R. 


is  now  in  operation, 
or  in  course  of  instal- 
lation, on  the  follow- 
ing rodk-ds : 

Vallejo,  Benecia  &  Napa 
Valley  Ry.,  Napa,  Cal. 

Atlanta  Northern  Railway, 
Atlanta,  Ga. 

Warren  &  Jamestown  Street 
Ry.,  Jamestown,  N.  Y, 

Westmoreland  County  Rail- 
way, Dcrry,  Pa. 

Indianapolis  &  Cincinnati 
Traction  Co.,  Indian- 
apolis, Ind. 

Long  Island  Rai'road,  Glen 
Cove,  Long  Island,  N.Y. 

Spokane  &  Inland  Traction 
Co  ,  Spokane,  Wash. 

Pittsburg  &  Butler  Street 
Railway,  Pittsburg,  Pa. 

St.  Clair  Tunnel  Co.,  Grand 
Trunk  System  (Sarnia 
Tunnel). 

New  York,  New  Haven  & 
Hartford  Railroad,  New 
York. 

Erie  Railroad,  Rochester  Di- 
vision. 


Wesling^house  Single-Phase  Freight  Locomotive, 
Spokane  &  Inland  Traction  Co. 


Canadian  Westinghouse  Co.,  Limite  d 

Genera^l  Offices  and  Works,  Ha-milton,  Ontacrio 

For  PaLrticulars  Address  Nearest  Office 
Lawlor  BIdg.,  King  &^nd  Yonge  Streets,  Sovereign  Bank  of  Canada  BI  dg. 

Toronto  Hamilton  Montreal 

152  HsLStings  Street  922-923  Union  Bank  Building         134  GraLnville  Street 

Vancouver  Winnipeg  Ha.lifaLX 
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r 


655, 


fiaren^t  Bate 


TO  T.W.NESS  & 


CO' 


nIL. 

SOLE  1^'-'^, 
belt  ^.r.i- 


TELEPHONES 


*  Q'je8e5  agents! 


SwltcH-Boards  and  flnnunclaiors 

FIRE  ALARM  APPARATUS  and 

TELEGRAPH  INSTRUMENTS 


Nesspnones,  Monire*! 

732  Dorchester  St 


MONTR&«L 

;lephonc  Main  iioo. 


"YOUR  ELEGTRIGflL  mm" 
 HOUSE  

6f  St.  Sulpice  Street  -  -  MONTREAL 


WE  RECOMMEND 

ilGllNESE     BIBBIll  ilBL 

For  Dynamos  and  all  Electrical 
Machinery.  Always  in  market 
for  Scrap  Copper, Wire  and  Brass 

Syrac\ise  Smelting 
Works 

Montreal,  Que, 


The  Electrical  Construction  Co.  of  London,  Limited 

31-40  Dundas  St:eet,  London,  Can.— Pbone  1103 

Dynamos  and  Moiors 


Perfection 
Type 


Multipolar, 
Bipolar,  Direct 
Connected  or  Belted 


High  efficiency.    Designed  for  any   required  speed  or  voltage. 
We  contract  for  complete  installations. 
We  repair  machines  of  any  make. 

Estimates  cheertully  given.     Descriptive  matter  furnished  on  application. 


MUNIGIPAUTIES  AND  ILLUMINATING  COMPANIES 

Can  save  money  on  Electric  Plant  and  on  its  Operation  and  Maintenance 

by  communicating  with 

THE  UNITED  ELECTRIC  COMPANY,  Limited,  TORONTO 


< 


CeLf\aLdiai\  White  Company.  Limited 

SOVEREIGN  BANK  BUILDING,  MONTREAL,  CANADA 

WINNIPEG  OFFICE:  BANK  OF  BKITISH  NOKTH  AMEKICA  BVILDING 


\ 

MNGINMMRS  AND  CONTRACTORS  j 

\ 
I 

< 


FOR 

Steam  a.nd  Electric  RailrooLds:  Electric  Light  arrd  Power  Plar^Js:  Building  Con- 
struction: Water  B^nd  Ga^s  Works:  Docks.  H&.rbor  Works,  etc  ,  etc. 


J.  G.  WHITE  &  COMPANY,  INC, 
New  York  City 


CORRESPONDENTS 

J.  a.  WHire  &  company,  limited, 

London,  Eaelaad 


WARINO-WHITE  BLILDISO  C(X 
London.  Eaglsad 


WE  BUY,  SELL  AND  EXCHANGE 

DYNAMOS  and  MOTORS 

WHAT  HAVE  YOU  FOR  SALE  ?    WHAT  HAVE  YOU  TO  EXCHANGE  ?    WHAT  CAN  WE  SELL  YOU? 

We  Have]  the  Largest  Electrical  Repair  Shop  in  Canada 

FRED.  THOMSON  6;  CO. 

LONG   DISTANCE   PHONE   MAIN  3149 


770-772-774  CRAIG  STREET, 


MONTREAL 


CANADIAN 


Electrical  News 

AND  Engineering  Journal 


SIXTEENTH  YEAR. 
No.  II. 


TORONTO,  MONTREAL  —    NOVEM  BER,  1906    —  WINNIPEG,  VANCOUVER 


PRICE  10  CENTS 
$i.oo  Per  Year. 


'SUPERIOR"  Alternating 
Current 
Induction  Motors 

Single  PKa-se,  Mvilti  PKatse, 
Constant  Speed,  Variable  Speed 

Alternators  for  Power  and  Light 


m        "SUPERIOR"   Direct  Cvirrent 
Machines  to  suit  all  Conditions 


THE  UNITED  ELECTRIC  CO.,  limited 

468-44  King:  Street  West,  TORONTO 


USE 


TYPE  "H"  TRANSFORMERS 


SAFE 

Because  the  mica  shield  between  primary  and  second- 
ary coils  assures  maximum  protection  to  life  and 
property. 

DURABLE 


Because  its  insulation  is  permanent,  its  windings  are 
impervious  to  moisture  and  their  low  and  uniform  temperature  and  compound 
treatment  prevents  all  movement  and  chafing  of  insulation. 

ECONOMICAL 

Because  it  has  loag^  life,   high  efficiency,   non-aging  cores  and  close  regulation, 
resulting  in  minimum  lamp  renewals. 

We  have  'a.  well  assorted  stock  on  hand 
of  staLndaLfd  sizes  for  prompt  shipment. 

CANADIAN  GENERAL  ELECTRIC  COMPANY,  LIMITED 


TOR.ONTO.  ONT. 


PETER.BOR.O.  ONT. 


Branch  Offices- 


MontreaLl 


Halifax 


Ottawa         Winnipeg         Vancouver  R.ossIand 
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(FINE 

bank.office: 
oourt  house  & 
d8ug  store  fittings 


'I.^^SBID  FOR  CPSMf. 


IvOng  Distance  Telephone  Main  4118 

VoItSL  Electric 
R.epair  Works 

Electrical  Repairs 
of  all  kinds 

Repaired  and  Reconstrtfcted 

88  Adelaide  Street  West, 
TORONTO 

D.  MCGREGOR  JOHNSTON,  Proprietor. 


F.  N.  Phillips,  President. 


Geo.  H.  Olkey  2nd,  Secretary-Trea-.urer. 


Ml  F.  FliK  EifCIBi  EE 

/WONTR&f\L  TORONTO 

Ai  imim  mm  mi 

Electric  Light  Line  Wire 
Incandescent  and  Flexible  Copds 


Rubber,  Magnet,  Office  and 
Annunciator  Wires 
Cables  for  Aerial  and  Underground  Use 

U.  S.  Factory  :    American  Electrical  Works,  Providence,  R.  I. 
New  York  Store:    W.  J.  Watson,  Agent,  26  Cortlandt  Street. 
Chicago  Store  :    F.  E.  Donohoe,  Agent,  82  Lake  Street. 


STUART-HOWLAND  COMPANY 


MANUFACTURERS  OF., 


The  Most  Symmetrical  and  Substantial  Line  of 


Street  Railway  Overhead  and  Pole  Equipment 

On  the  Market.    Everything  Fully  Guaranteed. 
Also  Dealers  in  Everything  Electrical.    Largest  and  Most  Complete  Line  in  the  East 

BOSTON 


261.287  Devonshire 
4.5  WithroD  St. 


The  DurvcaLn 


TRADE 


No.  9171. 


maak 


Electric©Ll  Company 

Limited 


Manufacturers  of 


ELECTRICAL 


SUPPLIES 


MontreoLl,  CoLnaLdaL 


J.  A.  Dawson  &  Co.,  Agents 


No.  9402. 


N*.  9386. 
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McCormick 
T\jrbirves 

1,400  H.P.,  400  R.P.M.,  160  feet  head,  driving  generator 
in  power  plant  of  the  Cascade  Water,   Power  and  Light 
Company,  British  Columbia. 

We  Design  and  Build 

Turbines  to  Meet  Requirements 


S.  Morgan  Smith  Company,YorK,pa.,o.s.ft. 


Branch  Office:  176  FEDERAL  STREET,  BOSTON,  MASS. 

Write  tor  catalOQue  it  interested 


WIRES  AND  CABLES 

Telephone,  Telegraph  and  Electric  Power  Purposes. 


"THE  WIRE  AND  GABLE  COMPANY, 


MONTREAL 


The  McEWEN 

In  Simple  and  Compound  Units 


HIGH  SPEED 
AUTOMATIC 


Unexcelled 

for 
Simplicity, 
Efficiency 

and 
Economy 


17-IH  \  20  Tandi-in  Compound. 

WRITE  FOR  LATEST  BULLETIN  AND  PRICES. 


Waterous  Eng'ine  Works  Co. 

BRANTFORD,  CANADA 
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MOONLIGHT  SCHEDULE  FOR  DECEMBER 


Date. 

1 

I^ight. 

Date. 

1 

Extinguish. 

1 

No.  of 
Hours. 

Dec.  I 

5  00 



Dec.  1 

7  00 



2  00 

2 

5  00 

2 

7  40 

2  40 

3 

5  00 

3 

8  30 

3  30 

4 

5  00 

4 

9  20 

4  20 

5 

5  00 

5 

10  15 

5  '5 

6 

5  00 

6 

II  10 

6  10 

7 

5  00 

8 

0  '10 

7  1 0 

g 

5  00 

9 

1  '5 

«  15 

9 

5  «o 

10 

2  20 

9  20 

10 

5  00 

1 1 

3  30 

10  30 

1 1 

5  00 

1  2 

4  40 

1 1  40 

1 2 

5  00 

■3 

5  50 

12  50 

13 

5  00 

14 

6  30 

13  30 

14 

5  00 

'5 

6  30 

13  30 

15 

5  00 

16 

6  30 

13  30 

16 

5  00 

•7 

6  45 

13  45 

17 

.S  00 

18 

6  45 

13  45 

18 

19 

6  45 

13  45 

19 

5  00 

20 

6  45 

13  45 

20 

5  00 

21 

6  45 

13  45 

2 1 

5  00 

22 

6  45 

13  45 

22 

•0  45 

23 

6  45 

8  00 

23 

"  45 

24 

6  45 

7  00 

25 

0  45 

25 

6  45 

6  00 

26 

I  45 

26 

6  45 

5  00 

27 

2  45 

27 

6  45 

4  00 

28 

3  45 

28 

6  45 

3  00 

29 

4  30 

29 

6  45 

2  '5 

30 

No  Light 

30 

No  Light 

31 

5  10 

3' 

7  10 

2  00 

Total  243  55 


FUSE  WIRE 

BATTERY  ZINCS 
BATTERY  COPPERS 
WIRE  SOLDER 

THE  CANADA  METAL  CO. 

WILLIAM  ST.,     -     TORONTO,  ONT. 

Phone  M  1729. 


A  by-law  giving  the  British  Columbia  Electric  Railway  Com- 
pany a  franchise  to  operate  the  New  Westniinster-Chilliwack 
line  wa.s  carried  by  the  ratepayers  of  Chilliwack  on  October 
iSth.  It  now  seens  likely  that  the  construction  of  the  road  will 
be  proceeded  with  at  once. 


"CALVADUCT"AND"LORICATED' 
CONDUITS 

FOR  INTERIOR.  CONSTR.UCTION 

Conduits  Company  Limited 

Sole  Manufacturers  under  Canadian  and 
U.  S.  I,etters  Patent. 

TORONTO        -  CANADA 

Please  mention  the  Canadian  Electrical  News 
when  corresponding  with  adverti.sers. 


Worthington  5  Million  Ciallon  Turbine  Pump  built  under  specificalion.s  and  patents 

of  Henry  R.   Worthington.      louring  the  official   test,   efliciency   ran  as  high  > 

as    6g%    under    24-hour    run,    with     entire    absence   of    noise    or  vibration. 

The  JOHN  McDOUGALL  CALEDONIAN  IRON  WORKS  CO.,  Limited 

MONTREAL,  P.  a 

BUILDERS    FOR    CANADA    OF^  "^^^ 

"WORTHINGTON"  TURBINE  PUMPS 


Write  for  Turbine  Pump  Catalogue  B-2. 
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SPARKS. 

The  ratepayers  of  Gravenhurst,  Ont.>  will  this  month  vote  on 
a  by-law  to  raise  $45,000  for  the  purpose  of  establishing  a  hydro- 
electric power  plant  at  South  Falls,  on  the  Muskoka  river,  and 
transmitting-  electric  power  to  Gravenhurst. 

The  Canadian  Electric  &  Motor  Company,  Limited,  has  been 
incorporated  by  the  Ontario  Government,  to  manufacture  electric- 
al and  steam  apparatus,  etc.  The  provisional  directois  are 
Messrs,  R,  H.  Nichols,  electrician;  W.  A.  Johnson,  electrical 
engineer!   W.  Vandusen,  banker,  and  H.  A.  Drummond,  all  of 


Toronto,  and  J.  B.  Scovell,  of  Buffalo.    The  capita.!  stock  is 

placed  at  $550,000. 

Mr.  John  Robson,  A.M.I.M.E.,  recently  arrived  in  Toronto 
from  England  and  has  taken  over  the  Miller  Reversible  Gasoline 
Engine  Company  of  Toronto.  Associated  with  him  are  Messrs. 
M.  J.  Miller  and  J.  M.  Wilkinson.  The  name  of  the  new  com- 
pany is  the  British  Canadian  Engineering  Company,  capital 
$250,000,  and  temporary  offices  at  164  Bay  street.  Thej-  will 
manufacture  gas  engines  and  gas  producer  plants  and  act  as 
Canadian  agents  for  a  nuosber  of  English  firms. 


A  Sijitd^ble  Holidacy  Gift  for 

Yo\jr  Friervd  the  Ervgit\eer 


He  needs  light  to  atvoid  doLnger. 
Catn  be  caLrried  in  the  pocket. 

No.  1  Flash  Light. 


Price  $2.00. 
Express  Prepaid. 


™^  BERLIN  ELECTRICAL  MFG.  CO.,  u„„«. 

472-474  King  Street  West.  TOR.ONTO.  ONT. 
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SUNBEAM 

LAMPS 

hsLve  sold  at  the  same 
price  for  over  three  years 
and  the  demand  has  rapidly 
increased. 

YOU  KNOW  how 

other  makes  have  been  re- 
duced in  price. 

There  must  be 
reason. 


THE  SUNBEAM  INCANDESCENT  LAMP 
COMPANY  OF  CANADA  Limited 

1510-11-12-13  Traders  Bank  Building.  TORONTO 

Factory:  ST.  CATHARINES 

r.  S.— NOTE  OUR  NKVV  ADDRESS. 
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SPARKS. 

Sir  McKenzie  Bovvell  has  been  elected  president  of  the  Nor- 
thumberland and  Durham  Power  Company. 

The  City  Counci  of  Winnipeg  has  just  taken  tenders  on  the 
supply  of  two  250  h.p,  water  tube  steam  boilers  for  the  City 
Waterworks. 

The  City  Council  of  Si.  Catharines,  Ont.,  passed  a  by-law  on 
October  29  authorizing  an  agreement  with  the  Lincoln  Electric 
Light  Company  to  continue  the  previous  contract  for  eighty 
arc  lights  at  $72.50  per  light.     The  contract  expires  this  month. 


A  lineman  named  Kelly,  employed  by  the  >tontreal  Park  \ 
Island  Railway,  was  repairing  wires  on  a  pole  some  distance 
from  the  ground  when  he  mi-sfd  bis  footing.  In  order  to  pre- 
vent a  fall  he  thoughtlessly  touched  a  live  wire,  which  resulted 
in  almost  instantaneous  death. 

Copper  has  made  sensational  advances  in  outside  markets  and 
is  now  about  10  cents  higher  than  the  low  level  reached  in  1902. 
This  will  mean  additional  profits  of  S6o.ooo,ooo  a  vear  to  the 
copper  companies  of  the  United  States  taking  the  present  sel  ing 
price  and  the  low  price  i  1  1602  as  a  basis  for  calculation.  Brass 
is  also  being  advanced  on  account  of  the  upward  moxetfcopper 


GOLDIE  CORLISS  ENGINES 

Vertical  and  Horizontal, 
Simple,  Tandem  Compound 
and  Cross  Compound 


SPECIAL    FEATURES  : 

NOISELESS  RUNNING,  RIGIDITY  OF  FRAME. 
GENERAL  DESIGN,   CLOSE  REGULATION, 


TI16  GOLDIE  &  MgGULLOGH 

GO..  Limited 

GALT      -       ONTARIO       -  CANADA 

248  McDERMOTT  AVE.,  WINNIPEG,  MAN. 
OiiHi^  A.iM-    ROSS  «  GREGG,  Montreal,  Que. 


t 

s 

• 


GOOD 
ETC. 


21  and  42  X  30  Vertical  iompounJ  (Joldiv  Co.liss  Erg  'ne 

^49^'9-9^^^^^^^^'^^*9^9^'999^99*^^^ 9*944*4*^44*^^^994999* 4444 444999 1 


"THE  RIGHT  THING  FOR  THE  RIGHT  PLACE" 


FIELDING 

RECEPTACLES 

find  tavor  with  linemen  because 
ihey  are  easily  and  quickly  wired. 

No  other  receptacle  can  com- 
pare witli  them  for  STRENGTH, 
NEATNESS  and  ECONOMY,  in 
mouldin;^  work,  in  the  varied 
lightiuij  effects  such  as  theatre 
border  lights  or  window  lights. 


No.  50724 
Moulding  Receptacle 


No.  23210 
Cleat  Receptjcle 


Manufactured  in  Canada  under  the  Canadian  Patent  No.  82620  Aug.  25,  1903,  by 


S6e 


R.  E.  T.  PRINGLE  CO..  Limited 

Manufacturers  and  Dealers  in  Electrical  Apparatus  and  Supplie* 

ST.  JOHN,  N.  B.  MONTREAL,  QUE.  TORONTO,  ONT.  WINNIPEG,  MAN 


Show  Room  :  16-IS    Vktoria   Sq.,  >iontreal 


I 
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Allis- 
LCmalmers. 


MONTREAL . 


ELECTRIC  LIGHT  PLANTS 


AlliS- 


-LiMirtD  J 
MONTREAL 


Two  of  our  75  k.  w.  Direct  Current  Generators  and  Auxiliary  Apparatus 
forming'  the  lighting^  plant  of  Lewis  Bros.,  Limited,  Wholesale  Hardware, 
Montreal.     See  Bulletin  lojg  for  detailed  description  of  these  generators. 


ALTERNATING  CURRENT  MACHINERY:  Type  cener 

ators.     Lng-me  type 


Generators.  Flywheel  Type  Generators.  Waterwheel  Typi 
Frequency  Changers.  Induction  Motor  Frequency  Changers, 
ator  Sets.  Induction  Motor-Generator  Sets.  Synchronous 
Transformers.    Turbo  Generators.  Switcliboards. 


!  Generators.  Synchronous 
Synchionous  Motor-Ciener- 
Motors.     Induction  Motors. 


DIRECT    CURRENT    MACHINERY:     l-^ltod  -l>pe  Motors  and  Generators. 

I'-ngine  1  ype  Generators.  Railway 
(Generators.     Small  M ullipolar  Motors  and  Generators       Street  Car  Fquipments.  Bullock 
Teasers  (or  Fiinting  Presses.     Multiple  X'oltage  Balancing  Sets.     Multiple  Voltage  Variable 
Speed  Equipments.     Switchboards.    Small  Bipolar  and  Multipolar  Motors  and  Generators. 


ALLIS-CHALMERS-BULLOCK,  lim.™ 

Head  f)fflce  antt  Works.  MONTREM.. 
District  Otficen     Toronto,  Traders  Bunk  BIdz.:  Montreal,  Sovereliin  Bank  Hldg.;  .\en  Ol'sxow,  N.  S.; 
Telephone  Bide.:  Wlnnlpesi,  2.SI  Notre  Dame  Ave. ;  Nelson,  Josephine  St.:  Vancouver,  116  Seymour  Si. 


. /y  / 
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Montreal  Electric  Co   xi 

Conduit  Company  Limited   iii 

ELECTRIC  WIRE 

OkoniteCo   ix 

ELECTRICAL  INSTRUMENTS. 

Weston  Electrical  Instrument  Co    xv 

ENGINES  (GAS  AND  GASOLINE). 

Canadian  McVicker  Engine  Co    ix 

Dymond  Gas  &  Engine  Co               .  .  ii 

Goldie  &  McCulloch  Cp   vi 

ENGINES  (STEAM). 

Allis-Chalmers-Bullock   vPi 

Goldie  &  McCulloch  Co   vi 

Waterous  Co   i 

Robb  Engineering  Co   xii 

ELECTRICAL  SUPPLIES. 

Bongard  &  Co.,  C.  W   viii 

Canada  Metal  Co                              .  .  iii 

Collyer  &  Brock    x 

Dawson  &  Co.,  J.  A   x 

Duncan  Electrical  Mfg.  Co   II 

Forman,  John   x 

Midland  Electric  Co   xvi 

Munderloh  &  Co   IV 

Ness,  McLaren  &  Bate   IV 

Northern  Electric  &  Mfg.  Co   xvi 

Okonite  Co   ix 

Pringle  Co.,  The  R.  E.T.  . . .   vi 

Packard  Electric  Co   iv 

Shedrick,  C  E     xiii 


ENGINEERS  AND  CONTRACTORS. 

Aitken,  K.  L   xv 

Brandeis,  Charles   xv 

Canadian  White  Company   IV 

Collyer  &  Brock   x 

Electric  Repair  and  Coniractiny  Co   xi 

Gl'sI,  Guy  M   XV 

Kelach,  K.  S   XV 

Merrill,  E.  B   xv 

Marchnnd  &  Co.,  P.  E   xv 

Plews  &  Trimingham    xv 

Parke,  R.  J   xv 

Starr,  Son  &  Co.,  John    xiii 

Shepherd,  S   xvi 

Thompson  &  Co.,  Fred   IV 

Westcott  &  Grier   xv 

FUSES  AND  FITTINGS 

Chase-Shawmut  Co   v 


PULLEYS. 

Goldie  {x.  McCulloch  Co.  .   . . 


GENERATORS  AND  MOTORS. 

Allis  Chalmers-Bullock    vii 

Canadian  General  Electric  Co   I 

Collyer  &  Brock                             ....  x 

Canadian  Westinghouse  Co   Ill 

Electric  Repair  and  Contracting  Co   xi 

Electrical  Construction  Co.  of  London.  .  .  IV 

Packard  Electric  Co   iv 

Pringle  Co., R.  E.T   vi 

Starr,  Son  &  Co.  John   xiii 

Thompson  &  Co.,  Fred   IV 

United  Electric  Co  I,  IV 

GALVANIZED  CHAIN  FOR  RAISING  AND 
LOWERING  ARC  LAMPS. 

Oneida  Community,  Limited   xiv 

INSULATING  MATERIALS 

Okonite  Co   ix 

INSULATED  WIRES 

Okonite  Co   ix 

LIGHTNING  ARRESTERS. 

Pringle  Co.,  R  E.  T   vi 

LAMPS. 

Allis-Chalmers-Bullock   vii 

Canadian  General  Electric  Co   I 

Canadian  Westinghouse  Co   Ill 

Electric  Repair  and  Contracting  Co   xi 

Forman,  John   x 

Packard  Electric  Co.,  The   iv 

Pringle  Co.,  R.  E.  T   vi 

Sunbeam  Lamp  Co   v 

Thomson   &   Co..  Fred   IV 


MICA. 


Kent  Brothers. 


METERS. 

Canadian  General  Electric  Co   I 

Canadian  Westinghouse  Co   Ill 

Packard  Electric  Co   vi 

OFFICE  FURNITURE. 

Canadian  Office  cS:  School  Furniture  Co.  II 

POLES (CONCRETE) 

Concrete  Pole  Co     xiii 


PUMPS. 

Allis-Chalmers-Bullock   xii 

Goldie  &  McCulloch  Co   vi 

McDougall  Caledonian  Iron  Woiks.John  iii 

RAILWAY  FEED  WIRE 

Okonite  Co     ix 


REPAIRS  (ELECTRICAL  > 

Collyer  &  Brock   x 

Chase-Shawmut  Co   iii 

Electric  Repair  and  Contracting  Co   xi 

Thomson  &  Co.,  Fred   IV 

SWITCHBOARDS. 

Allis-Chalmers-Bullock    vii 

Canadian  General  Electric  Co   I 

Canadian  Westinghouse  Co   Ill 

Collyer  &  Brock    x 

Chase-Shawmut  Co    ii 

Electric  Repair  and  Contracting  Co..  xi 

Electric  Construction  Co.  of  Loiulmi   IV 

Ness,  McLaren  &  Bate   IV 

Pringle  Co..  R  E.  T   vi 

Thompson  &  Co.,  Fred   !\" 

United  Electric  Co   1,1V 

SWITCHES. 

Auto-Safety  Electric  Switch  Co.  .  .  xi 

Bongard  &  Co.  C .  W   viii 

Chase-Shawmut  Co   ii 

TAPE  INSULATING 

Okonlle  Co  ix 

TELEPHONE  AND  TELEGRAPH 
SUPPLIES. 

Northern  Electric  A;  Mfg.  Co   wi 

Ness,  McLaren  &  Bale   IV 

Stuart  -  Howland  Co   II 

Starr,  Son  &  Co.,  John  

TELEPHONES. 

Ness,  McLaren  &  Bate   IV 

Starr,  Son  &  Co.,  John   \iii 

TURBINES. 

.■Vllis-Chalmers-BuUock   \ii 

Pitman,  Percy   xi 

Jenckes  Machine  Company   \ 

Smith,  S.  Morgan   


TRANSFORMERS. 

.Allis-Chal"'>ers-HuIlock  \ii 

C.anadian  Westinghouse  Co   Ml 

Canadian  General  Electric  Co.    1 

Electric  Repair  and  Contract  Co   xi 

Packard  Electric  Co   iv 

Pringle  Co.,  The  R.  E.  T   vi 

Thompson  &  Co.,  Fred   |V 

United  Electric  Co  I,jV 

WIRES  AND  CABLES 

Canada  Metal  Co   u{ 

Chase  -  Shawmut  Co   ii 

Okonite  Co. .    ix 

Philips  Electrical  Works,  Eugene  F   II 

Wire  Cv:  Cable  Co  


THE  HART  MANUFACTURING  COMPANY,  hartford,  conn 
c.n.<.i.nA,enu>  Q.  W.  BONGARD  COMPANY,  Limited,  TORONTO,  CAN. 


Movember,  1906 


THE  CANADIAN  ELECTRICAL  NEWS 


ix. 


THE  STANDARD 
FOR 
RUBBER 
INSULATION 


TRADE.  MARK 
Reg.  U.S.  PoLtent  Office 


maintain  their  high  electrical  efficiency  under  the  most  exact- 
ing conditions.  They  are  not  affected  by  extremes  of  tempera- 
ture, commercial  acids  or  alkalies.    They  improve  with  age. 

The  plain  insulation  [without  a  protective  covering]  is 
soaked  three  days  in  water  before  being  tested. 

THE  OKONITE  COMPANY,  Dmited 

253  Broadway,  NEW  YORK,  U.S.A. 


THE  ONLY  McVICKER 


M 


Has  one  third  the 
parts. 

No  Gears,  Cams,  Ec 
Gentries    or  Trigger 
work  of  any  kind. 

'1  he  only  improve- 
ment on  Gas  and 
Gasoline  Engines  in 
40  years. 


Write  us  for  morr  information 


The  Canadian  McVicker  Engine  Company,  Ltd. 

Gait,  Ontario 
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Switchboards  and  Pauelboards 

COLLYER  &  BROCK 

MONTREAL 

Coi\d\iit  Boxes,  Bvishings,  Lockrvvits  a^rvd  Fittings 
of  every  description,  a^s  well  a^s  Knife  Switches 
and  enclosed  F\ises. 

GET  OUR  PRICES  BEFORE  ORDERING. 


Also  Manufacture 


LINE    AND    CONSTRUCTION  MATERIAL 


STEEL  POLES 
TIES 

HANGERS 

STRAIN  INSULATORS 

WOODEN  POLES 

CAR  SEATS 

TROLLEY  BASES 

WHEELS  AND  HARPS 
FIELD  COILS 


BARE,     RUBBER    COVERED  AND 
WEATHERPROOF  WIRES  AND 

CABLES 

EARS 

STOMBOUGH  GUY  ANCHORS 
.  .  .   ^XiSO  .   .  - 
TROLLEY  CORDS 

INSULATING  MATERIALS 
CAR  CURTAINS 

TROLLEY  POLES 


LIGHTNING  ARRESTERS 
BRACKET  ARMS 

RAIL  BONDS 

INSULATORS 

GUY  WIRE 

GEARS  AND  PINIONS 

ARMATURE  COILS 

HARD  FIBRES 

TAPES 


and  Street  Railway  and  Electrical  Material  of  Every  Description. 


Prompt  Shlpmet  from  Stock  at  Right 
for  Reliable  Material. 


Prices 


J.  A.  DAWSON  &  CO.. 


743  Cr&la  Street. 
MONTREAL.  QVE. 


FOR  LIGHT  HOISTING 


For  Underground  Mine  Work,  Coal  Derricks,  Steam  Liphters,  Ice  Houses,  or 
for  light  hoisting  work  of  any  description,  v>ur  5x5  Speci.1l  Hoisting  1  ngine  is 
unequalled,  it  is  a  substantial,  compactly  built  machine,  takinj;  up  a  minimum 
of  floor  space,  z'xj'b",  weighing'  only  1,200  lbs.  and  will  hoist  1,400  lbs.  a( 
the  rate  of  100  feet  per  minute. 

It  is  built  with  Friction  Drum  and  fitted  with  Fv>ot  Brake. 

This  hoist  is  extremely  popul.ir  with  large  mining  companies,  .and  thousands 
are  in  use  all  over  the  Dominion. 

Write    for    Descriptive  Bulletin 


THE  JENCKES  MACHINE  CO.,  u. 


ITCO 


St 


S.-»les  Offices— 

 Catharines  Halifax 

R0SS1.AND  Vancouver 


Executive  Office — 
54  Lansdownc  St.,  Smf.rbrixike,  Qi  e. 


riaois  — 
Sherbrix^kf-  tJl  K. 
St   CArH\RisEt.  Okt. 


Telephones  of  Every  Description 

SWITCHBOARDS 

AND 

TELEPHONE  LINE 
SUPPLIES 

Johrv  Formscrv 

248  a.nd  250  Cang  Strr-ef 

Montreal,  Que. 
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WINNIPEG,  MANITOBA,  60,000  VOLT  HYDRO-ELECTRIC  PLANT 

By  V.  D.  Moody. 


W^innipeg,  fhe  metropolis  of  Northwestern  Canada, 
the  capital  of  the  Province  of  Manitoba,  in  the  richest 
wheat  belt  on  the  Canadian  soil,  with  a  population  of 
100,000,  has  recently  completed  one  of  the  most 
modern  water  power  constructions  on  the  continent. 

The  City  of  Winnipeg  is  the  distribution  center  of 
the  Canadian  Northwest,  which  is  demonstrated  by 
the  great  extensions  and  shipping  facilities  offered  by 
the  Canadian  Pacific  and  the  Canadian  Northern  Rail- 
way Companies,  and  the  projections  of  the  Grand 
Trunk  Pacific  Railways. 

The  possibilities  of  a  manufacturing  center  were 


and  the  necessarily  enormous  cost  of  energy  to  the 
consumer  ;  the  cost  of  energy  for  operating  the  steam 
plant  to  the  consumer  being  12^  cents  per  kw-hour 
for  general  motor  work  and  20  cents  per  kw-hour  for 
lighting,  with  the  usual  discounts  for  prompt  payments 
of  bills,  which  price  with  the  new  development  will  be 
reduced  approximately  50  per  cent.,  with  discounts  for 
prompt  payments. 

The  power  house  is  located  on  the  opposite  side  of 
the  Winnipeg  River  from  Lac  du  Bonnet  station. 
Difficulties  experienced  in  conveying  material  to  the 
site  selected  were  overcome  by  building  an  eight-mile 


Fig.  I. — Arrangement  of  Machinery  in  Power  House  at  Lac  du  Bonnet. 


quickly  grasped,  and  the  project  was  taken  in  hand  in 
1901  by  the  Winnipeg  General  Power  Company  to 
harness  the  waters  of  the  Winnipeg  River  for  general 
power  purposes,  at  a  point  distant  a  few  miles  from 
Lac  du  Bonnet,  which  is  on  a  branch  line  of  the  Canad- 
ian Pacific  Railroad,  distant  65  miles  from  the  City  of 
Winnipeg. 

In  1905  the  Winnipeg  Electric  Street  Railway  Com- 
pany, operating  a  steam  station  and  controlling  the 
street  railway  system,  the  general  house  lighting  and 
power  distribution,  amalgamated  with  the  General 
Power  Company  and  became  incorporated  as  the  Win- 
nipeg Electric  Railway  Company. 

The  advantages  to  be  derived  from  such  a  hydraulic 
development  were  readily  appreciated,  due  to  the  high 
cost  of  fuel  for  the  operating  expenses  of  a  steam  plant 


corduroy  road  from  the  river  to  the  power  house,  and 
a  similar  eight-mile  road  from  the  power  house  to  the 
headworks.  The  heavier  electrical  and  mechanical 
machinery  had  to  be  conveyed  in  the  winter  when  the 
ground  and  river  were  hard  frozen,  as  the  means  of 
conveyance  across  the  river  at  other  times  consisted 
of  a  small  tug  and  barges. 

To  obtain  the  necessary  water,  a  channel  had  to  be 
cut  to  the  upper  river  near  Otter  Falls,  120  ft.  wide, 
with  a  clear  depth  of  8  ft.  at  normal  low  water,  the 
channel  being  8  miles  long  with  a  drop  of  5  ft.  to  the 
mile,  equalling  a  total  head  of  40  ft.  In  cutting  this 
channel  it  was  essential  to  blast  with  dynamite  about 
447,000  cubic  yards  of  granite,  which  was  lifted  out 
of  the  passageway  by  means  of  derricks.  With  the 
rate  of  flow  of  water  through  this  channel  and  the  avail- 
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able  head  there  can  be  developed  about  30,000  electric- 
al h.p. 

The  greater  part  of  the  winter  of  1902  was  devoted 
to  transporting  the  necessary  material  to  begin  opera- 
tions in  the  spring.  The  development  began  with  the 
excavations  for  the  dam  and  tail  race.  At  the  point 
where  the  dam  is  located  there  is  a  natural  fall,  and 
the  dam  crosses  almost  at  the  crest. 

Before  starting  these  works  it  was  essential  to  back 
up  the  water,  which  maintained  from  levels  the  year 
around  at  the  point  where  the  channel  opened  into  the 


Fig  2. — Cross-Section  of  Transformer  Hocse. 


river,  eight  miles  from  the  power  house,  an  average 
elevation  of  between  8  and  9  ft.  This  was  done  by 
means  of  a  cofferdam. 

The  actual  amount  of  granite  excavations  made  and 
concrete  constructions  for  foundations  in  cubic  yards 
is  given  in  the  following  tabulations: 

Granite  excavations.  Cubic  yards. 

Tail  race    26,442 

Power  house    78,000 

Head  race     ....   67,608 

Intake    .•  274,50s 

Grand  total      446,553 

Concrete  construction  in  cubic  yards:  mixture,  one 
part  cement,  three  parts  sand,  five  parts  broken  stone. 

Forebay  wall   ••  6,621 

South  wing  wall   2,416 

North  wing  wail    2,369 

Transformer  house  foundation    '.9'5 

Power  house  foundation    4>,S03 

Overfall  dam  (spillway)   4,600 

Boom  piers  to  catch  debris,  consisting  of  concrete 

piers  spanned  by  floating  logs   277 

C  ontroUing  works    1,200 

ce  rack  foundation    I'o 

Grand  total   24.01 1 

As  soon  as  excavations  had  been  made,  the  founda- 
tions were  laid  for  the  power  house  requiring  4,503 
cubic  yards  of  concrete,  and  for  the  transformer  house 
and  extension  to  the  power  house  requiring  1,915  cubic 
yards  of  concrete.  The  dimensions  ot  the  power  house 
between  inside  walls  are:  Length,  330  ft.;  width,  31  ft. 
9  in.;  height  from  foundation,  39  ft.  7  in.  Transformer 
house:  Length,  inside  walls,  176ft.;  width,  53  ft.  i 
in. ;  height,  36  ft.  9  in. 

The  buildings  are  absolutely  fire-proof,  being  built 
of  structural  steel  and  brick  throughout. 

The  main  units  in  the  power  house  consist  of  four 
i,ooo-k.w.  and  five  2,000-k.w.  revolving-field,  60-cycle, 
2,300-volt,  three-phase  C.G.E.  generators,  coupled  to 
McCormick  tubines  with  Lombard  governors;  two  100- 
k.w.  125-volt,  direct-current  exciters,  coupled  to  the 
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same  type  turbines;  and  two  175-k.w.  1 25-volt  exciters, 
coupled  to  three-phase,  2,300-volts  induction  motor. 

The  following  tabulations  give  the  generating  station 
capacity: 


No.  Water  wheels  hp.  Generators  k\v.  Speed  r.p.m.  X'oltage 


4 

1800 

1000 

200 

2300 

5 

3600 

2000 

180 

2300 

2 

200 

100 

600 

125 

2 

Motor  driven. 

■75 

514 

>25 

The  generators  have  a  manufacturer's  guarantee  of 
efficiency  at  full  load  of  95.5  per  cent  ;  regulation  in 
percentage  of  full  load  volts,  4  per  cent. 

It  is  well  to  mention  here  that  the  turbine  gates  are 
protected  by  ice  racks  to  keep  out  ice,  logs,  etc. 

The  switchboard  is  of  black  enameled  slate  and  in- 
struments of  dull  black  finish.  It  is  of  the  well-known 
benchboard  type,  and  is  located  on  a  gallery  about  in 
the  middle  of  the  main  generator  room,  where  the  oper- 
ator can  readily  observe  everything  happening  on  the 
generator  floor.  The  board  sets  on  wooden  beams. 
The  controlling  wiresto  the  motor-operated  oil  switches, 
which  switches  are  located  in  a  gallery  comprising  the 
second  floor  of  the  transformer  house,  are  run  in 
in.  enameled  iron  conduit,  as  are  also  the  generator 
and  exciter  field  circuit  leads.  The  exciter  armature 
leads  are  run  from  the  machines  to  the  switchboard  in 
2^-in.  pipes.  The  generator  armature  leads,  con- 
sisting of  cambric  insulated  cables,  are  run  in  3^-in. 
tile  duct  to  their  respective  oil  switches — all  of  the  con- 
duit and  duct  being  run  in  the  concrete  floors. 

A  general  cross-section  of  the  transformer  house  is 
shown  in  Fig.  2.  The  low  and  high-tension  oil  switch 
cells  are  on  the  second  floor  of  the  switch  gallery.  The 
switches  are  all  three-phase,  motor-operated,  and  each 
phase  is  separated  by  a  2-in.  soapstone  slab,  the  cells 
of  the  switches  being  separated  from  each  other  by  »S- 
in.  pressed  brick  walls.  The  low-tension  bus  compart- 


Fio.  3. — Cross-Section  of  Si  b-Stativ>n. 


ments  are  directly  behind  the  low-tension  oil  switches, 
each  bus  being  separated  by  a  concrete  slab  and  each 
connector  from  switch  to  bus  being  separated  by  an 
4-in.  pressed  brick  partition.  The  low-tension  buses  are 
sectionalized  by  a  motor-operated  oil  switch.  Tlie  high- 
tension  switch  cells  are  placed  6  ft.  9  in.  in  front  of  the 
low-tension  switches  and  consist  of  five  transformer, 
one  bus  sectionalizing  and  two  outgoing  line  motor- 
operated,  60,000-volt  oil  switches,  their  respective 
compartments  and  phases  being  separated  by  an  8-in. 
pressed  brick  wall.  Each  of  the  low  and  high-tension 
oil  switches,  low-tension  bus  compartments,  lightning 
arresters  and  high-tension  bus  compartments  is  pro- 
vided with  an  asbestos  door. 
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From  the  low-tension  buses,  connectors  run  to  the 
five  low-tension  transformer  oil  switches,  two  of  which 
are  on  one  side  of  the  bus  sectionalizing  switch  and 
three  on  the  other  side,  the  former  and  one  of  the  latter 
controlling  three  banks  of  i,8oo-k.w.  transformers,  and 
the  other  two  switches  controlling  two  banks  of  830-k. 
w.  transformers.  From  these  switches  cambric  insu- 
lated cables  are  run  through  3^-in.  tile  duct  embedded 


Fig.  4. — Switchboard  in  Sub-Station  at  Winnipeg. 


in  the  concrete  floor,  to  the  low-tension  side  of  the  trans- 
formers themselves,  which  are  located  in  brick  com- 
partments or  pockets  directly  under  the  switch  gallery, 
each  transformer  being  in  a  separate  pocket  with  a  12- 
in.  brick  wall  on  each  side.  The  front  of  each  pocket 
is  provided  with  Kinnear  steel  doors. 

There  are  fifteen  transformers  comprising  five  banks, 
consisting  of  two  banks  of  830  k.w.  and  three  banks  of 
1,800  k.w.  The  secondary  and  primary  coils  are  pro- 
vided with  taps  for  the  following  voltages  :  2,200, 
2,300,  2,400  volts  secondary  ;  40,000,  50,000,  60,000 
volts  primary.  Th3  transformers  are  arranged  for 
delta  connections  on  both  the  high  and  the  low-tension 
side  ;  the  voltage  in  operation  is  stepped  up  from 
2,300  volts  to  60,000  volts  for  transmitting  to  the  sub- 
station at*Winnipeg  over  a  distance  of  65  miles. 

The  i,8oo-k.w.  transformers  bear  a  manufacturer's 
guarantee  of  efficiency  at  full  load  of  98.2  per  cent  ; 
regulation  non-inductive,  i  per  cent  ;  regulation,  go 
per  cent  power  factor,  2.5  per  cent.  The  830-k.  w. 
transformers  have  a  guarantee  of  full  load  efficiency  of 
97.7  per  cent,  the  regulation  to  be  the  same  as  that  of 
the  i,8oo-k.w.  transformers. 

For  connecting  up  a  bank  of  transformers,  porcelain 
wall  tubes  2)^  in.  inside  diameter,  12  in.  long,  are 
placed  between  pockets,  union  couplings  being  pro- 
vided on  each  transformer  so  that  any  one  of  a  bank 
may  be  readily  disconnected  and  two  transformers  run 
on  an  open  "delta."  The  high-tension  leads  from  the 
transformers  out  of  the  pockets  to  the  high-tension 
delta  consist  of  special  copper  tubes  insulated  in  the 
same  manner  as  the  high-tension  leads  of  the  trans- 
formers. They  are  run  on  60,000-volt  porcelain  in- 
sulators (tested  for  120,000  volts)  supported  in  the 
pocket  by  brackets  and  suspensions  from  the  I-beams, 
and  pass  through  the  i6-in.  brick  back  wall  of  the 
pocket  through  high-tension  bushings,  similar  to 
those  supporting  the  high-tension  leads  of  the  trans- 
formersj 


305 

Between  the  transformer  pockets  and  the  high-tension 
room,  all  of  which  are  on  the  first  floor  of  the  trans- 
former house,  there  is  a  passageway  separated  from 
the  above-mentioned  compartments  by  i6-in.  brick 
walls,  in  which  the  high-tension  delta  compartments 
are  located  12  ft.  from  the  floor  level.  The  insulators 
tor  carrying  the  wires,  consisting  of  No.  2-0  hard- 
drawn  copper,  are  supported  by  galvanized-steel  pins 
in  a  three-inch  concrete  slab,  each  outgoing  phase  to 
the  high-tension  transformer  motor-operated  oil  switch 
being  separated  in  the  delta  compartment  by  a  4-in. 
pressed  brick  partition,  all  delta  connections  being 
made  by  copper  connectors  which  may  be  readily  dis- 
connected. From  the  delta  compartments  the  high- 
tension  leads  run  on  60,000-volt  insulators  to  the  trans- 
former oil  switches  and  from  the  switches  to  the  high- 
tension  buses.  The  High-tension  buses  are  separated 
by  3-in  concrete  slabs,  carrying  60,000-volt  insulators, 
faced  by  a  4-in.  pressed  brick  wall.  Where  the  high- 
tension  wires  run  to  the  oil  switches  located  on  the 
second  floor,  each  phase  is  separated  by  a  2-in.  pressed 
brick  wall  faced  with  a  brick  buttress  from  the  first 
floor  to  the  switch  gallery. 

The  lightning  arresters  are  located  in  compartments 
of  pressed  brick  in  the  high-tension  room  directly  op- 
posite the  high-tension  buses,  and  as  in  the  case  of 
the  high-tension  cells  they  are  provided  with  asbestos 
doors  about  7  ft.  high.  The  lightning  arresters  are 
well  grounded  by  a  copper  plate  embedded  in  the  mud 
In  the  tail  race. 

Disconnecting  switches  are  provided  between  all  oil 
switches  and  buses,  both  high  and  low-tension.  The 
high-tension  disconnecting  switches  are  mounted  on 
caps  cemented  to  the  heads  of  60,000-volt  insulators 
grouted  by  cement  in  the  brick  walls. 

The  transformers  being  of  the  oil  and  water-cooled 
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type,  there  is  provided  a  duplicate  system  of  piping  for 
both  water  and  oil  valves,  so  that  any  one  transformer 
or  any  bank  can  be  cut  off.  The  water  piping  is  tapped 
from  the  tube  of  the  exciter  water  wheel.  The  oil 
system  is  operated  from  oil  tanks  in  the  basement  of 
the  generator  room  by  rneans  of  an  air  compressor 
driven  by  a  three-phase,  220-volts  induction  motor,  and 
which  was  furnished  by  the  Canada  Foundry  Coirt- 
pany. 
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There  are  provided  three  oil  tanks,  a  receiving,  a  sup- 
ply and  an  emergency. 

The  station  lamps  and  auxiliary  motors  are  operated 
from  three-phase,  oil-cooled  transformers  with  second- 
ary at  115  and  230  volts,  controlled  by  an  oil  switch- 
Incandescent  lamps  are  used  throughout. 

There  is  also  located  in  the  station  a  permanent 


Fig-.  6. — Installing  60,000  Volt  Motor-Operated  Oil 
Switches. 


water  rheostat  made  of  concrete  with  iron  plates  form- 
ing the  three  phases,  which  rheostat  is  connected  to 
the  buses  by  an  oil  switch. 

From  the  power  house  there  are  run  duplicate  trans- 
mission lines  of  No.  2-0  cable,  with  a  hemp  center,  on 
steel  towers  to  the  sub-station  at  Winnipeg.  The  steel 
towers  are  similar  to  those  used  by  the  Toronto  & 
Niagara  Power  Compay,  recently  described  in  this 
paper.  In  erecting  these  towers  many  difficulties  were 
experienced,  due  to  the  nature  of  the  country  to  be 
traversed,  which  necessitated  the  lines  being  parallel- 
ed by  a  corduroy  road  for  several  miles.  Twenty-one 
standard  towers  40  ft.  high  had  to  be  placed  on  piles 
near  the  Lac  du  Bonnet  end  between  the  Winnipeg 
River  and  the  power  house.  The  line  crosses  the 
Winnipeg  river  with  a  span  of  about  760  ft.,  on  72-ft. 
towers  each  weighing  about  6  tons,  with  a  sag  in  the 
line  of  about  23  ft.  at  50°  F.  The  standard  towers 
are  spaced  500  ft.  apart,  are  40  ft.  high,  and  the  line 
sags  about  14  ft.  at  50°  F.  Each  tower  weighs  about 
2,400  lbs. 

There  are  four  railroad  crossings.  The  Red  River 
crossing  at  Winnipeg  near  the  sub-station  has  a  span 
of  about  1,100  ft.,  the  towers  being  105  ft.  high,  the 
sag  in  the  line  about  45  ft.  at  30°  F.  Each  105-ft. 
tower  weighs  about  15  tons.  The  railway  and  the  river 
crossing  towers  are  built  up  on  concrete  footings.  All 
of  the  towers  are  well  grounded  and  are  provided  with 
lightning  arresters,  consisting  of  steel  rods  with  ends 
pointed,  bolted  to  the  verticals  and  projecting  mid-air 
above  the  highest  point  of  the  line.  The  transmission 
line,  which  has  10  complete  transposition  spirals,  is 
paralleled  by  a  telephone  line  of  No.  8  hard-drawn  cop- 
per wire,  on  the  towers,  which  is  transposed  at  each 
toWer.  The  telephones  are  of  the  iron  box  type,  pur- 
^has«d  from  the  Mayer  S&  Enjflund  Company,  PblU' 


delphia,  with  2,500-ohm  ringers,  so  arranged  that 
when  the  door  of  the  telephone  is  closed  the  ringer  is 
cut  out  of  the  circuit.  These  instruments  are  located 
every  five  miles  along  the  line.  There  will  be  six  pat- 
rolmen who  will  also  be  provided  with  a  watch-case 
transmitters  for  testing  purposes. 

Where  the  line  leaves  the  power  house  and  where  it 
enters  the  sub-station,  there  are  left  in  the  wall  of  the 
building  openings  in  which  are  mounted  60,000-volt 
insulators,  and  on  the  outside  of  the  buildings  there 
are  provided  hoods  of  expanded  metal  with  cement 
coating,  the  bottom  of  which  carries  a  high-tension 
Locke  bushing,  using  24-in.  tube,  which  has  withstood 
test  voltage  of  130,000.  The  lines  pass  through  these 
bushings  over  insulators  supported  on  brackets  to  the 
towers.  The  line  was  designed  for  a  drop  not  to  ex 
ceed  10  per  cent. 

The  general  arrangement  of  the  sub-station  at  Win- 
nipeg is  similar  to  that  of  the  transformer  house  at 
Lac  du  Bonnet,  the  building  being  a  brick  and  steel 
structure,  having  a  length  of  176  ft.  and  a  width  of  70 
ft.  6  in.,  the  height  being  49  ft.  10  in. 

The  high-tension  switches,  the  low-tension  trans- 
former and  bus  sectionalizing  switches  are  of  the 
motor-operated,  oil  type.  The  feeder  and  motor- 
generator  oil  switches  are  of  the  solenoid-operated 
type.  Disconnecting  switches  are  placed  between  the 
high-tension  and  low-tension  buses  and  oil  switches. 

The  switchboard  is  of  blue  X'ermont  marble  and  is 
provided  with  dummy  buses.  It  consists  of  the  follow- 
ing panels  arranged  in  the  order  designated:  Two  two- 
circuit,  direct-current  power  feeder  panels,  each  circuit 
having  200-amp.  ammeters,  seven  railway  single  cir- 
cuit, direct-current  panels,  three  of  which   have  i.?oo- 
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amp.  ammeters;  four  having  500-amp.  ammeters;  two 
two-circuit  railway  feeder  panels,  one  of  which  has 
two  500-amp.  ammeters,  the  other  one  500-amp.  and 
one  750-amp.  ammeters;  five  two-circuit.  (vx>-amp. 
railway  teeder  panels;  seven  800-k.w.  600- volt,  direct- 
current  railway  generator  panels;  seven  8oo-k.w.  2,300- 
volt,  three-phase  synchronous  motor  panels;  five  two- 
circuit,  three-phase  power  feeder  panels,  capacity  each 
two  55c-k.w,  ai^oO'Volt  circuits;  two  three-phase, 
S,40CJ-k.w,  8t«p'down  trBnsformer   panels,  55,000  to 
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2,300  volts;  one  2,400  k.w.  5,500  to  2,300-volt  step- 
down,  three-phase  transformer  panel;  one  three-phase, 
15,000-k.w.  55,00-volt  incoming  line;  one  three-phase, 
6,500-k.w.  55,000  to  2,300-volt  bus  sectionalizing 
panel;  one  three-phase,  15,000-k.w.  55, ooo-volt  incom- 
ing line  panel;  three  three-phase  2,400  k.w.  55,000  to 
2,300  volt  step-down  transformer  panels;  ten  two- 
circuit,  75-amp.  single-phase  feeder  panels;  three  two- 
circuit,  550-k.w.  2,300-volt,  single-phase  feeder  panels; 
with  future  extensions  for  12  additional  feeders. 

All  of  the  oil  switches  are  arranged  in  hard  pressed 
brick  cells  and  all  operating  leads  from  the  switches  to 
the  switchboard  are  run  in  ij^-\n.  enameled  iron  con- 
duit. 

The  source  of  supply  for  operating  the  motor-oper- 
ated and  solenoid-operated  oil  switches  consists  of  55 
cells  of  chloride  accumulators  located  in  the  basement 
of  the  building.  The  storage  battery  panel  containing 
the  500-volt  charging  rheostat  is  located  on  the  switch- 
board gallery  about  in  the  center  of  the  main  switch- 
board, where  it  is  convenient  for  the  operator.  The 
low-tension  buses  are  located  in  pressed  brick  com- 
partments back  of  the  low-tension  switches,  each 
phase  being  separated  by  a  concrete  slab. 

The  lighting  feeders  will  consist  of  two-conductor 
cables,  and  the  three-phase  feeders  of  three-conductor 
cables  run  in  3^-in.  tile  duct  from  the  top  of  the 
switch  cells  through  the  cableway,  which  consists  of  a 
passageway  between  the  high-tension  rooms  and  the 
transformer  pockets,  to  cable  bells,  then  through  3^- 
in.  tile  duct  to  manholes  in  front  of  the  station  to 
points  of  distribution.  An  interesting  device  used  with 
the  lighting  feeders  is  an  auxiliary  lighting  bus,  so 
arranged  with  disconnecting  switches  on  a  marble 
base  located  in  the  cableway  that  the  lighting  feeders 
from  each  of  the  oil  switches  tie  on  to  the  disconnect- 
ing switches,  which  are  also  connected  to  the  auxiliary 
bus,  and  in  case  any  lighting  feeder  oil  switch  goes 
out  of  commission  the  load  on  the  particular  switch, 
by  means  of  the  disconnecting  switches,  may  be  trans- 
ferred to  any  other  oil  switch  by  means  of  the  bus, 
making  the  lighting  system  entirely  flexible.  The 
lighting  feeders  are  also  provided  with  single-phase, 
motor-operated  feeder  regulators,  each  having  a  sec- 
ondary wound  for  150-amp.  115-volt  10  per  cent,  boost 
or  lower,  the  regulators  being  oil-immersed  and  self- 
cooled. 

The  arrangment  of  the  high-tension  compartments, 
transformer  pockets  and  delta  connections  are  similar 
to  those  at  the  transformer  house  at  Lac  du  Bonnet. 
All  of  the  cells  for  oil  switches,  lightning  arresters  and 
high-tension  compartments  are  provided  with  asbestos 
lumber  doors. 

In  the  sub-station  there  are  provided  six  i,8oo-k.w. 
and  nine  8oo-kw  step-down  transformers.  The  trans- 
formers are  oil  and  water-cooled,  with  the  same  guar- 
antees as  to  efficiency  and  regulation  as  those  at  the 
power  house. 

l"'or  direct-current  railway  and  stationary  motor 
work  the  ultimate  capacity  of  the  station  will  be  seven 
8oo-k.w.  synchronous  motor-generator  sets  operating 
at  a  speed  of  400  r.  p.  m.,  with  2,300  volts  on  the 
alternating  side,  550  to  600  volts  on  the  direct  side. 
The  generators  may  aloo  be  operated  as  shunt- 
wound  generators  at  600  volts.  With  a  proper 
shift  of  the  brunhcs  the  direct-current  machine  may 
operate  as  a  direct-current  motor^  giving;  .  630  to  700 


k.w.  from  the  synchronous  motor  operating  as  a  gen- 
erator. These  machines  are  provided  with  17-k.w. 
125-volt  exciters  mounted  on  brackets  on  the  exten- 
sion of  the  synchronous  motor  shafts,  and  are  provided 
with  speed-limiting  switches  and  end   play  devices. 

The  manufacturer's  guarantees  on  the  motor-gen- 
erators are:  Temperature  rise  at  normal  load  is  not  to 
exceed  35°  C,  and  at  50  per  cent,  overload  for  two 
hours  not  to  exceed  55°  C.  The  efficiency  of  the 
synchronous  motor  when  used  as  a  motor  is  93  per 
cent,  at  full  load,  92  per  cent,  at  three-fourths  load, 
and  90  per  cent,  at  half  load.  When  the  synchronous 
motor  is  used  as  a  generator  at  100  per  cent,  power 
factor  the  full  load  efficiency  is  95  per  cent.,  the  three- 
quarter  load  efficiency  is  94  per  cent.,  and  the  half  load 
efficiency  is  92  per  cent.  The  above  efficiencies  are 
ascertained  by  including  the  exciter  losses.  The  ma- 
chines are  also  guaranteed  to  carry  a  100  per  cent, 
overload  momentarily  without  undue  sparking.  The 
direct-current  generator  has  an  efficiency  of  93  per  cent, 
at  full  load  and  at  one  and  one-half  full  load.  At  three- 
quarter  load  the  efficiency  is  91  per  cent.,  while  at 
one-half  load  it  is  88  per  cent.  The  temperature  rise 
of  the  machine  after  a  24-hour  run  at  normal  load  and 
575  volts  does  not  exceed  35°  C. 

The  synchronous  motor  armature  leads  run  from  the 
top  of  the  oil  switch  cells  through  3j/^-in.tile  duct  on 
insulator  racks  in  the  basement  to  the  respective 
machines,  the  cables  being  insulated  with  cambric. 
The  field  circuit  leads  of  the  motor  and  the  armature 
and  field  circuit  leads  of  the  exciter  are  laid  in  con- 
cealed pipes  back  of  the  respective  motor  panels  to 
insulator  racks  in  basement.  The  generator  leads 
run  from  the  machines  on  insulator  racks  in  the 
basement  through  concealed  2}4-\n.  pipes  to  the  back 
of  their  respective  panels.  The  motor-generators  are 
located  on  the  main  floor  of  the  building. 

The  railway  feeders  run  from  the  back  of  the  panels 
in  concealed  2^-in.  pipes  to  the  basement  under  the 
main  floor  through  tile  duct  to  manholes  in  front  of 
the  station  to  the  points  of  distribution.  All  of  the 
conduit  work  in  the  station  runs  in  the  concrete  floors 
and  brick  walls,  excepting  the  lighting  circuits  of  the 
station,  which  are  not  concealed.  The  lamps  and 
auxiliary  station  motors  are  fed  from  three-phase 
transformers,  2,300  volts  primary,  1 1 5-230  volts  second- 
ary. There  are  duplicate  oil  and  water  piping  systems 
for  the  transformers,  the  former  being  operated  by  an 
induction  motor-driven  air  compressor,  the  latter  by  an 
induction  motor-driven  centrifugal  pump. 

Tne  most  essential  feature  in  the  station  construction 
is  the  absolute  protection  to  life  and  apparatus 
afforded  throughout.  The  cost  of  the  complete  plant 
will  amount  to  approximately  $4,000,000. 

The  officers  of  the  Winnipeg  Electric  Railway  Com- 
pany are  as  follows:  William  Mackenzie,  president; 
William  Whyte,  vice-president;  F.  Morton  Morse, 
secretary  and  treasurer;  W.  Phillips,  manager.  Dr. 
V.  S.  Pearson,  of  New  York  City,  is  the  consulting 
engineer  of  the  whole  work,  the  details  of  which  were 
carried  out  by  Mr.  L.  J.  Hirt,  as  mechanical  and 
hydraulic  engineer  for  Dr.  Pearson. 

The  electrical  apparatus  was  furnished  by  the  Can- 
adian General  Electric  Company,  Limited;  the  turbines 
by  the  S.  Morgan-Smith  Company  ;  the  towers,  air 
compressors  and  centrifugal  pumps  by  the  Canada 
Foundry  Company,  Limited;  transmission  line  copper 
by  the  Ansonia  Brass  &  Copper  Company,  and  the  in- 
sulutor.s  by  the  R,  ThomaH  &  Sons  Company. '^-KU*;- 
trical  Worldt 
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Testing  Alternating  Current  Apparatus  by  the  Behrend  Method 


In  connection  with  the  remarkable  performance  of 
the  8000  h.  p.  frequency  changer  installed  at  Shaw- 
inigan  Falls,  Quebec,  which  it  is  claimed  has  resulted 
in  the  highest  efficiency  of  transformation  from  30  to 
60  cycles  ever  attained,  it  is  of  interest  to  note  the 
method  devised  by  B.  A.  Behrend,  chief  electrical 
engineer  of  the  builders,  Allis-Chalmers  Company,  for 
testing  alternating-current  generators  and  synchronous 
motors,  under  full  load  conditions,  while  they  are  still 
in  the  shop.  It  is  not  always  possible,  with  the  large 
sizes  of  units  of  the  present  day,  to  supply  the  driving 


Exciter 

Fig.  I. — Diagram  for  Mordey's  Combination  of  Field 
Coils  for  Circulating  Power  Test. 

power  tor  test  required  at  full  load  and  at  over  load, 
and,  therefore,  methods  of  test  have  been  devised  in 
which  the  driving  power  is  limited  to  that  available  in 
shops  of  the  manufacturer.  The  machines  must  be 
put  under  conditions  such  as  load  to  full  losses  in  the 
core  and  the  coil  of  the  machines. 

The  alternating  current,  by  means  of  its  property  of 
being  able  to  store  energy  during  one-quarter  of  a 
period,  and  return  it  during  the  next  quarter,  allows 
the  flow  of  laige  amounts  of  apparent  energy  in  the 
form  of  so-called  wattless  currents.  It  is  possible,  by 
properly  exciting  two  alternating-current  machines 
operating  in  parallel,  to  circulate  a  large  quantity  of 
apparent  energy  without  having  to  supply  more  true 
energy  than  corresponds  to  the  losses  which  take  place 
in  the  machines.  Such  motor-generator  tests,  consist- 
ing in  operating  an  alternating-current  machine  as  a 
motor,  running  idle,  have  been  made  by  Mr.  Behrend 
for  many  years,  and  have  been  used  for  the  determina- 
tion of  the  regulation  of  alternators  on  low  power- 
factors,  as  well  as  of  the  heating  under  the  same 
conditions. 

But  this  method  of  testing  requires  two  machines  of 
the  same  capacity  and  involves  the  expenditure  of 
power  corresponding  to  the  losses  of  two  machine. 
The  first  to  suggest  the  circulation  of  power  within  a 
single  machine  was  Mr.  William  M.  Mordey  in  a 
paper,  Volume  II.,  1893,  of  the  Journal  of  the  British 
Institution  of  Electrical  Engineers.  Mr.  Mordey's  meth- 
od applied,  for  instance,  to  a  single-phase  generator, 
having  twenty  poles  on  each  side  of  a  single  exciting 
coil,  would  be  carried  out  by  splitting  the  armature 
into  two  sections  of  eight  and  twelve  coils  resp  ec* 


tively,  and  by  connecting  these  sections  in  opposition 
so  that  only  four  coils  would  be  effective  in  regard  to 
the  circulation  of  current  through  the  armature.  The 
section  of  the  armature  which  contains  eight  coils  acts 
as  motor,  while  the  section  containing  twelve  coils  acts 
as  generator.  The  current  which  circulates  through 
the  armature  coils  is  almost  in  quadrature  with  the 
resultant  e.m.f.,  and  is,  therefore,  a  wattless  current. 
Hence,  the  eight  poles  of  the  motor  section  of  the 
machine  will  be  strengthened  by  the  armature  current, 
whereas  the  twelve  poles  of  the  generator  section  of  the 
machine  will  be  weakened  by  the  same  current.  This 
leads  to  a  magnetic  unbalancing  of  the  machine,  as 
the  motor  fields  carry  more  resultant  flux  than  the 
generator  fields.  In  Mordey's  machine,  this  condition 
may  not  have  caused  trouble,  as  his  machine  does  not 
contain  iron  in  the  armature  ;  but  in  modern  gener- 
ators his  method  cannot  be  used  on  account  of  the 
magnetic  unbalancing  of  the  machine,  instead  of 
dividing  the  armature  into  two  sections  and  connecting 
these  sections  in  opposition,  it  naturally  suggests  it- 
self, especially  on  polyphase  machines  of  the  revolving- 
field  type,  to  split  the  field  into  two  sections  and  to 
connect  these  sections  in  such  a  manner  that  the  a.m. fs. 
induced  in  the  armature  are  in  opposition.  This 
method  cannot  be  carried  out  in  practice,  as  the 
machine  vibrates  and  jars  in  a  manner  which  makes 
its  operation  under  such  conditions  impossible. 

Referring  to  Fig  i,  which  represents  Mordey's  com- 
bination of  field  coils,  we  see  that  the  current  in  the 
armature  strengthens  the  field  of  the  poles  which  act 
as  motor  and  weakens  the  field  of  the  poles  which  act 
as  generator,  as  represented  Fig.  2.  The  magnetic 
attraction  between  the  revolving  and  stationary  parts 
being  proportional  to  the  square  of  the  induction  in  the 


Fic.  2.  -Diagram  Showing  Effects  of  .Armati  re 
Currents  in  Mordey's  Test. 

air-gap,  we  see  at  a  glance  from  Fig.  2  that  the  con- 
ditions of  operation  are  impossible,  on  account  of  the 
unbalanced  magnectic  forces.  In  order  to  circulate 
power  successfully  within  a  single  machine,  it  is  thus 
essential  to  obtain  uniform  induction  in  the  air-gap  of 
both  the  motor  and  the  generator  poles.  .As  the 
armature  reaction  strengthens  the  motor  poles  and 
weakens  the  generator  poles,  the  impressed  excitation 
of  the  motor  poles  must  be  smaller  than  the  impressed 
excitation  ot  the  generator  poles,  and  this  can  be  effect- 
ed as  shown  in  Fig.  3  by  splitting  the  field  coils  into 
two  sets  of  an  equal  number,  excited  \*  ith  different 
field  currents.     Fig.  4  show?  the  effect  of  the  armature 
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An  800-H.  P.  Allis-Chalmers-Bullock  Motor  Under  Full-Load  Test  bv  the  Behrend  Method. 
This  Motor  is  Claimed  to  be  the  Largest  Ever  Built,  and  Forms  Part  of  a 
Frequency  Changer  Installed  at  Shawinigan  Falls,  Quebrc. 


reaction  on  the  poles.  Both  in  Fig.  2  and  4  the  wavy 
line  "A"  represents  the  field  produced  by  the  armature 
current  alone,  and  wavy  line  "R"  represents  the  re- 
sultant magnetic  field. 

Fig.  5  represents  the  regulation  curves  on  low  power- 
factor  ootained  by  first  running  a  synchronous  motor 
from  the  generator  and  secondly  by  circulating  power 
within  the  machine  itself.  The  agreement  between 
the  two  methods  is  very  satisfactory.  Numerous  ex- 
periments have  been  made  on  machines  designed  by  the 
author  to  check  the  new  method  against  the  synchron- 


The  terminal  voltage  corresponding  to  the  conditions 
under  which  the  machine  is  operating  in  the  test 
can  be  determined  by  measuring  the  volts  on  a  set 
of  coils  per  pole  multiplied  by  the  total  number  of 


Motor  Side 


Generitor  SiiK 


Fig.  4.  — Diagram  Shovvinc;  Effects  oe  Armature 
Currents  in  Behrend"s  Split-Field  Test. 

coils,  or  by  adding  to  the  excitation  on  the  motor 
fields  the  excitation  required  to  drive  the  armature 
current  through  the  armature  winding.  Both  methods 
have  invariably  given  the  same  results. 


Fig.  3. — Behrend's  Combination  of  Field  Coils  i  or 
Circulating  Power. 

ous  motor-generator  tests,  and  the  results  have  shown 
a  very  close  agreement. 

Fig.  6  shows  the  regulation  curves  of  a  3000 
k.w.,  26-pole,  50-cycle  generator,  obtained  in  this 
manner.  Fig.  8  shows  the  regulation  curves  of  a 
3200-k.w.  fly-wheel  type,  96-pole,  60-cycle  generator. 
Fig.  9  shows  the  regulation  curves  of  a  3500-k.w.  40- 
pole,  25-cycle  generator,  forming  a  part  of  the  unit 
known  as  the  "Big  Reliable",  which  supplied  power 
and  lighting  current  to  the  World's  Fair  at  St.  Louis. 
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Numerous  tests  have  been  made  to  ascertain  the 
actual  losses  in  operating-  the  machine  in  the  manner 
decribed  by  splitting  the  field.  Fig.  7  shows  the  com- 
parison between  the  core  loss  of  the  machine,  as  deter- 
mined in  open  circuit  run,   with  losses  as  obtained  in 
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Amperes  Excltalian 

Fig.  6. — Regulation  Curves  from  a  3000  k.w.  Alternator. 

the  split-field  test  ;  one  set  of  readings  is  shown  by  the 
open  dots,  the  other  by  the  dark  ones.  These  tests 
were  carried  out  on  a  looo-k.w.  25-cycle,  32-pole 
generator. 

The  heat  runs  obtained  by  this  method  on  the  ma- 
chine and  on  a  3200-k.w.  machine,  at  full  normal  load 
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Fig.  7.— Comparison  of  Core  Losses  Obtained  on  Open 
Circuit  and  in  the  Behrend  Split-Field  Test. 

in  kilo-volt-amperes  and  power-factor  zero,  yielded 
the  following  results: 

Heating  Tests. 


R.  P.  M. 


Temperature  Rise,  Degrees  Centigrade  : 
Armature  Surface  


Field  Coils. 
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It  is  hard  to  imagine  a  simpler  method  of  testijig 
than  the  new  method  described.  The  course  of  evolu- 
tion in  engineering  has  always  been  from   the  complex 


towards  the  simple.  It  has  taken  many  years  to  evolve 
this  method  of  testing  which  enables  us  to  obtain  with 
comparative  ease  the  most  important  data  of  the  per- 
formance of  alternating-current  generators.  The  only 
drawback  of  the  method  consists  in  the  fact  that  it  is 
applicable  only  to  machines  having  a  comparatively 
large  number  of  poles.  It  has  not  been  successfully 
applied  to  machines  having  fewer  than  eight  poles. 
The  application  of  this  method  is  confined  to  machines 
of  the  slow  speed  type,  and  with  the  advent  of  the  steam 
turbine  generator,  new  methods  will  have  to  be  devised 
to  produce  artificially  full-load  losses  without  the  ex- 
\penditure  of  full-load  power. 


INTERESTING  PATENT  DECISION. 

In  the  Hull  Superior  Court  last  week  a  consent  judg- 
ment was  entered  for  Mr.  John  Murphy,  electrical 
engineer,  in  his  suit  against  the  Ottawa  and  Hull 
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Power  and  Manufacturing  Company  for  infringing  his 
patents  for  combatting  anchor  ice  and  frazil.  By  the 
terms  of  the  judgment  rendered  the  validity  of  the 
patents  is  admitted,  and  it  is  understood  that  a  sub- 
stantial sum  has  been  paid  by  the  Power  Company  for 
the  use  of  the  patents  in  question. 
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EXPER.IENCE  ON  THE  ROAD 

By  K.  E.  ^ommer. 


A   POLARITY  INDICATOR. 

A  short  time  ago  a  report  was  received  stating  that 
two  75  k.w.,  125  volt  generators  would  not  operate  in 
parallel.  On  arriving  at  the  plant  and  making  an 
exammation,  the  connections  from  the  generators  to 
the  switchboard  were  found  to  be  correct.  The  gen- 
erators were  then  tested  separately  with  the  available 
loads,  and  their  behavior  as  to  commutation,  com- 
pounding, etc.,  was  all  right.  When  thrown  in 
parallel  the  circuit  breakers  opened  instantly.  Op- 
posite polarity  alone  could  have  caused  such  sudden 
results,  inasmuch  as  both  generators  were  of  the  same 
voltage  when  paralleled.  Apparently  the  switchboard 
voltmeter,  although  marked  "Direct  Current,"  was 
not  an  indicator  of  polarity.  The  writer  had  no  port- 
able Weston  instrument  at  hand.  Recourse  was 
therefore  had  to  a  tumbler  of  acidulated  water  in  series 
with  an  incandescent  lamp  as  a  preventive  resistance. 
This  device  was  connected  successively  across  the 
terminals  of  each  generator.  In  one  case  bubbles 
appeared  in  the  water  at  one  terminal,  in  the  other 
case  at  the  other  terminal,  indicating  that  the  gener- 
ators had  been  paralleled  when  of  opposite  polarity. 
One  machine  was  "re-flashed"  from  the  other  by 
passing  an  exciting  current  in  the  proper  direction 
through  its  field  winding,  and  no  further  trouble  was 
experienced  with  parallel  operation. 

ROTARY  CONVERTER  TROUBLE. 

A  200  k.w.,  60  cycle,  600  volt  rotary  converter  was 
reported  operating  unsatisfactorily.  It  was  suggested 
that  the  lowering  transformers  might  be  connected 
improperly,  or  that  the  insulation  of  the  converter  was 
imperfect,  in  fact  a  number  of  causes  for  the  unsatis- 
factory operation  of  the  machine  were  advanced. 
Investigation  showed  the  transformer  connections 
were  all  right,  and  the  insulation  of  the  machine  not 
defective.  The  substation  operators  reported  that 
at  times  the  rotary  operated  very  satisfactorily,  and  at 
other  times  very  unstisfactorily.  The  writer  decided  to 
observe  operations  closely  for  a  few  days.  Readings 
of  loads  were  taken  for  three  or  four  days  and  the  be- 
havior of  the  machine  and  time  of  readings  noted.  The 
power  for  this  converter  came  from  a  large  lighting 
and  power  station.  Through  the  kindness  of  the  sup- 
erintendent of  the  company,  access  was  had  to  the 
switchboard  record  sheets.  On  comparing  the  writer's 
observations  and  the  switchboard  attendant's  sheet,  it 
was  noted  that  the  operation  of  the  converter  was  al- 
ways bad  when  two  particular  generators  in  the  power 
house  were  supplying  power  to  the  bus-bars  to  which 
the  converter  was  connected.  When  the  other  gener- 
ators were  supplying  the  power,  the  operation  of  the 
converter  was  good,  and  particularly  with  one  3000- 
kw.  fly-wheel  type  generator  supplying  power,  the  be- 
havior of  the  converter  was  very  good  indeed,  loads 
up  to  100  per  cent,  momentary  overload  being  satis- 
factorily carried.  It  was  found  that  the  machines  that 
supplied  power  during  the  periods  of  unsatisfactory 
operation  of  the  converter  did  not  have  copper  dampers. 
As  the  rotary  itself  was  obviously  not  defective,  an 
agreement  was  entered  into  between  the  railway  com- 
pany and  the  power  company,  by  which  the  latter  was 


to  furnish  power  only  from  the  generators  which 
gave  satisfactory  service, 

ALTERNATOR  TROUBLE. 

A  telegram  in  this  case  read  :  "Go  at  once  to  

ville,  lighting  company  cannot  get  voltage  from  gen- 
erators." At  the  plant  were  two  single-phase  belted 
generators,  a  90  k.w.  machine  of  modern  type,  and  a 
150  k.w.  of  an  obsolete  type,  purchased  from  a  second- 
hand dealer.  The  90  k.w.  generator  was  found  run- 
ning at  2,100  volts  as  indicated  by  an  instrument  hav- 
ing a  2,500  volt  scale.  By  adjusting  the  compensator 
brushes,  a  reading  of  2,300  volts  was  obtained,  or  200 
volts  higher  than  the  desired  operating  voltage.  The 
150  k.w.  generator  could  not  be  made  to  show  more 
than  2,150  volts,  although  the  speed  was  approxi- 
mately correct  and  ample  separate  excitation  was  pro- 
vided. A  Weston  portable  voltmeter  was  attached  to 
the  secondary  of  the  switchboard  voltage  transformer 
of  the  150  k.w.  generator.  The  Weston  instrument 
indicated  2,350  volts  simultaneously  with  the  switch- 
board reading  of  2,150  volts.  The  Weston  voltmeter 
was  then  connected  to  the  voltage  transformer  of  the 
90  k.w.  generator,  and  this  reading  checked  exactly 
with  the  simultaneous  reading  of  the  switchboard  in- 
strument. As  the  90  k.w.  generator  had  an  armature 
with  distributed  winding  and  the  150  k.w.  generator 
had  a  "toothed"  armature,  the  voltmeter  discrepancy 
was  evidently  due  to  the  distorted  wave  form  of  the 
150  k.w.  machine.  The  Weston  instruments  indicate 
correctly  the  effective  value  of  the  e.m.f.  irrespective 
of  wave  form  ;  while  the  deflection  of  the  switchboard 
instrument,  which  was  of  the  type  "K"  style,  is  effect- 
ed by  the  wave  form,  owing  to  the  variation  in  per- 
meability of  its  iron  parts  at  different  indications. 
As  a  matter  of  fact,  the  type  "K"  instruments  should 
be  especially  calibrated  for  use  with  currents  of  dis- 
torted wave  form.  It  was  next  decided  to  operate  the 
machines  m  parallel,  but  owing  to  the  distorted  wave 
form  of  the  150  k.w.  generator,  parallel  operation  was 
unsuccessful,  and  another  generator  was  purchased  in 
place  of  the  "toothed"  armature  generator. 

BALANCE  COIL  TROUBLE. 

In  another  case,  undue  heating  of  the  balance  coils, 
used  in  connection  with  a  20  k.w.  250  volt,  three-wire 
generator,  was  reported.  The  voltage  and  frequency 
were  found  to  be  correct,  as  were  also  the  connections 
between  the  generator  and  the  balance  coils.  The 
loads  were  not  above  the  rated  capacity,  nor  was  there 
excessive  unbalance.  A  25  ampere  alternating-current 
ammeter  was  placed  in  the  circuit  of  the  phase  "A" 
balance  coil,  while  the  brushes  were  raised  from  the 
collector  rings  connected  to  the  phase  "B"  coil.  The 
magnetizing  current  was  inappreciable,  being  too 
small  for  accurate  reading  on  the  ammeter.  The 
brushes  were  then  placed  in  position  on  the  phase  "B" 
collector  rings.  With  both  balance  coils  connected 
and  zero  load  on  the  generator,  the  alternatng-current 
ammeter  read  12.8  amperes.  The  ammeter  was  then 
placed  successively  in  each  leg  of  the  circuit  to  the 
balance  coils,  with  approximately  the  same  result  in 
each  case.  With  direct-current  loads  of  46  and  30  am- 
peres per  side,  the  alternating-current  ammeter  read- 
ing increased  only  to  14.9  amperes  from  the  12.8  am- 
pere reading  at  zero  load.  Indications  pointed  to  in- 
correct connections  from  the  armature  winding  to  the 
collector  rings  and  an  examination  showed  that  the 
taps  from  the  commutator  to  the  collector  rings  were 
made  from  bars  Nos.  i  and  13,  25  and  36,  whereas  the 
taps  should  have  been  made  from  bars  i,  13,  25,  and 
37.  The  error  was  at  once  remedied  and  the  balance 
coils  gave  no  further  trouble. — The  Electric  Journal, 
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Probably  a  greater  advance  has 
G».s  Engine        ^^^^^  ^^^^       ^j^^  development 

Governing.  « 

of  governors  for  internal  com- 
bustion engines  than  in  any  other  part  of  such 
machines,  and  this  is  doubtless  due  to  the  rigid 
demands  of  direct  electrical  drive.  The  first  gas  and 
gasoline  engines  put  on  the  market  many  years  ago 
were  naturally  of  limited  capacity,  and  the  "hit-and- 
miss"  method  of  governing  answered  the  purpose  very 
well.  As  is  well  known,  this  governor,  which  may 
be  applied  in  many  different  ways,  varied  the  number 
of  explosions  per  minute  while  endeavoring  to  keep 
the  number  of  revolutions  constant.  Thus,  when  the 
engine  was  running  light,  there  would  be  but  one 
explosion  in  twelve  or  sixteen  revolutions  of  the  fly 
wheel,  whereas  under  full  load  conditions  one  explosion 
would  take  place  for  every  two  revolutions,  or,  as  it  is 
generally  stated,  every  fourth  stroke,  the  forward  and 
the  backward  movement  of  the  piston  each  counting 
as  a  single  stroke.  With  the  development  of  larger 
units,  the  hit  and  miss  system  was  anything  but  satis- 
factory, and  the  regulation  of  the  engines  was  such  as 
as  to  preclude  the  possibility  of  driving  electrical 
apparatus  except  where  countershafts  were  used,  upon 
which  were  mounted  exceptionally  heavy  fly  wheels. 
The  principle  of  the  steam  engine  governor,  namely, 
the  admission  into  the  cylinder  of  a  sufficient  quantity 
of  steam  at  each  stroke  to  perform  the  work  required, 
was  then  modified  so  as  to  be  adaptable  to  gas  engine 
practice,  and  the  larger  sizes  of  engines  were  forth- 
with equipped  with  an  ordinary  throttle  governor. 
The  mixture  of  gas  and  air  was  controlled  by  valves 
for  the  purpose,  and  which  were  capable  of  continiuil 
adjustment  where  such  adjustment  was  required,  and 
the  function  of  the  governor  was  to  admit  at  each 
stroke  a  sufficient  quantity  of  the  mixture  to  enable 
the  engine  to  deliver  the  power  required  of  it.  Practic- 
ally all  large  engines  to-day  use  this  idea,  modifying  it 
in  various  ways  so  as  to  suit  the  peculiarities  of  the 
machine  to  be  governed.  Engines  injecting  crude  oil 
or  gasoline  directly  into  the  cylinder  simply  vary  the 
quantity  ol  each  injection  according  to  the  load  on  the 
engine,  the  amount  of  air  being  constant  at  each 
stroke.  \'ery  recently  a  governor  has  been  designed 
by  an  English  manufacturer  which  is  claimed  to  be 
superior  to  the  standard  throttling  type.  The  engine 
is  of  the  well  know  multi-cylinder  design,  and  each 
cylinder  is  fitted  with  a  single  cam-operated  exhaust 
valve.  There  are,  however,  two  inlet  valves  in  each 
cylinder,  one  of  which  admits  the  explosive  mixture, 
and  the  other  admits  air.  In  the  air  passage  to  the 
air  inlet  valve,  a  butterfly  throttle  is  placed,  and  when 
the  speed  of  the  engine  tends  to  increase,  this  throttle 
opens  and  allows  more  air  to  pass  into  the  cylinder 
during  the  suction  stroke,  the  result  being  that  less  of 
the  explosive  mixture  is  drawn  in.  With  a  tendency 
to  decrease  in  speed,  the  action  is  of  course  reversed, 
and  a  richer  mixture  is  used.  One  of  the  great 
advantages  of  this  system  is  that  automatic  ignition 
can  be  effected  equally  well  on  all  loads,  due  to  the 
fact  that  the  compression  on  light  loads  is  as  great,  if 
not  greater  than  that  obtainted  at  full  load.  The 
difficulty  with  the  ordinary  throttling  system  of  govern- 
ing is  that  on  light  load  such  a  small  quantity  of  the 
explosive  mixture  is  admitted  into  the  cylinder  that  the 
compression  is  poor,  and  this  fact  also  has  a  material 
effect  upon  the  mechanical  operation  of  the  engine. 
This  new  system  of  governing  apparently  supplies  a 
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longf  felt  want,  and  we  anticipate  that  it  will  meet 
with  a  material  success. 


Elsewhere  we   print  an  exceed- 
Testirxg.  ingly   interesting  and  valuable 

article  on  the  testing  of  large 
alternating  current  generators  under  conditions  which 
approach  very  closely  a  full  load  temperature  run,  the 
idea  having  been  developed  by  Mr.  B.  A.  Behrend,  of 
Cincinnati.  In  many  cases,  or  in  fact  we  might  say  the 
majority  of  cases,  it  is  extremely  difficult  to  obtain 
power  at  the  point  of  manufacture  for  driving  large 
generators  at  full  load,  and  equal  trouble  is  often  ex- 
perienced in  obtaining  some  means  of  loading  the 
machines.  The  simple  process  of  reversing  one  half 
of  the  field  and  slightly  raising  or  lowering  the  excita- 
tion of  that  half,  will  produce  a  very  small  difference  of 
potential  at  the  terminals  of  the  armature  circuits, 
across  which  a  variable  resistance  may  easily  be  con- 
nected. The  heating  in  a  generator,  when  operating 
at  full  load,  is  from  two  sources,  namely,  the  iron  and 
the  copper,  and  it  is  quite  safe  to  say  that  the  principal 
portion  of  this  heating  comes  from  the  former.  Thus 
to  approach  a  full  load  running  test,  two  runs  are  often 
necessary,  one  being  with  the  field  of  the  machine  very 
slightly  excited,  and  a  short  circuit  placed  across  the 
terminals  of  the  armature.  The  machine  is  run  at 
standard  speed  and  the  field  adjusted  until  the  am- 
meter in  the  short  circuit  connections  shows  full  load 
current  flowing  through  the  armature.  The  other  test 
is  one  in  which  no  current  flows  through  the  armature, 
the  leads  being  left  entirely  unconnected.  The  machine 
is  run  at  proper  speed,  and  the  field  current  adjusted  to 
give  full  voltage  across  the  armature  terminals.  The 
field  current  is  then  increased  to  seven-sixths  of  this 
value,  and  the  machine  run  for  a  proper  number  of 
hours. 


It  might  be  pointed  out  in  connection  with  the  for- 
mer test,  that  the  heating  of  the  armature  is  very 
slight,  and  practically  no  heat  is  noticeable  in  the  field 
coils,  as  the  current  circulating  through  this  part  of 
the  system  will  be  of  very  small  value.  On  the  second 
test,  however,  after  a  run  of  four  to  twelve  hours,  de- 
pending upon  the  size  of  the  generator,  a  temperature 
will  be  reached  in  the  armature  practically  equal  to 
that  obtained  by  running  the  machine  at  full  load  cur- 
rent and  full  voltage  for  an  equal  period.  On  either 
of  the  above  tests  very  little  power  is  required 
to  drive  the  generator.  On  the  Behrend  system,  how- 
ever, as  elsewhere  described,  full  load  field  current  is 
used,  and  full  load  armature  current  is  obtained  at  the 
same  time,  thus  almost  duplicating  a  standard  full  load 
run  condition.  The  fact  that  one  half  of  the  field  is 
reversed  makes  the  voltage  in  one  half  of  the  armature 
buck  that  of  the  other  half,  and  if  the  two  halves  of 
the  field  are  equally  excited,  the  voltage  at  the  arma- 
ture terminals  will  be  zero,  and  the  voltage  between 
each  armature  terminal  and  the  middle  point  of  the 
armature  coils  will  be  one  half  normal  full  load  volt- 
age. In  order  to  obtain  full  load  current  through  the 
armature,  one-half  the  field  must  be  excited  slightly 
more  than  the  other  half,  and  thus  a  small  difference 
of  potential  is  obtained  across  the  armature  terminals, 
which,  as  previously  stated,  may  be  connected  to  a 
variable  resistance  so  adjusted  as  to  allow  full  load 
surrant  to  flow.    This  syatom  of  testing  will  be  most 


useful  in  shop  practice,  particularly  when  applied  to 
machines  designed  for  direct  connection  to  steam 
engines  or  water  wheels. 

It  has  been  the  practice  of  some  manufacturers  to  run 
the  two  tests  previously  mentioned,  but  this,  as  will  be 
appreciated,  takes  twice  as  much  time  as  any  method 
which  will  give  a  satisfactory  test  with  a  single  run. 
When  such  machines  are  set  up  in  service,  there  is 
probably  capacity  in  the  prime  movers  to  supply  the 
necessary  power  for  a  full  load  run,  but  considerable 
difficulty  may  be  experienced  in  obtaining  a  steady  and 
satisfactory  load.    Where  direct  current  machines  are 
run  in  the  erecting  shops,  the  problem  is  simplified, 
the  standard  loading-back  idea  being  used  to  a  very 
great  extent,  especially  where  two  generators  of  the 
same  voltage  and  design  come  through  the  shop  on 
one  order.    These  machines  are  belted  together,  and 
the  entire  output  of  the  generator  is  delivered  to  the 
other  machine,  which  acts  as  a  motor,  and  delivers  in 
the  form  of  mechanical  energy  almost  enough  power 
to  drive  the  generator.    The  slight  loss,  due  to  the 
fact  that  the  efficiencies  of  the  machines  will  be  below 
one  hundred   per  cent.,   and  to  the  belt  friction,  is 
made  up  by  a  third  machine  of  comparatively  small 
size,  which  is  belted  in  some  manner  to  the  shaft  of 
either  of  the  machines  under  test.  Where  there  are  two 
machines  of  the  same  size,  as  just  mentioned,  the  one 
run  is  practically  a  temperature  run  for  both  machines, 
and  where,  in  large  sizes,  this  may  require  a  matter  of 
fourteen  to  twenty-four  hours,  a  considerable  saving 
of  time  is  effected,  and  the  test  is  conducted  with  the 
consumption  of  very  little  power.    Alternating  current 
generators,  however,  cannot  be  tested  in  this  way,  and 
hence  some  other  method  has  necessarily  to  be  used. 
When  installed  in  their  final  locations,  a  full  load  tem- 
erature  run  by  the  engineer  in  charge  is  a  very  desirable 
thing,  but  the  difficulty  experienced  in  obtaining  a  load 
is  often  a  hindrance  to  the  carrying  out  of  such  test. 
On  low  voltage  machines,  a  resistance  can  often  be 
made  up  of  iron  wire  placed  across  the  armature  ter- 
minals, and  this  resistance,  when  immersed  in  water, 
can  be  made  to  carry  a  current  considerably  greater 
than  that  required  to  fuse  the  wire  in  air.  This  method 
affords  a  very  satisfactory  way  of  providing  a  load. 
On  high  voltage  machines,   the  great  length  of  wire 
required  for  such  resistance  almost  precludes  its  use, 
and  recourse  is  then  had  to  the  water  rheostat.  Three 
phase  generators  of  five  hundred  volts  may  be  loaded 
upon  barrels,  each  barrel  being  arranged  as  an  inde- 
pendent three  phase  rheostat  through  use  of  three  iron 
pipes.    With  the  water  being  constantly  replenished, 
a  load  of  about  one  hundred  kilowatts  can  be  carried 
on  each  barrel.     In  twenty-three  hundred  volt  work, 
however,  a  three  phase  barrel  rheostat  of  this  design 
cannot  be  used,  as  a  considerably  greater  space  is  re- 
quired between  the  pipes.  Where  the  water  in  the  bar- 
rels is  not  changed,  the  maximum  continuous  capacity 
per  barrel  does  not  exceed  twenty-five  kilowatts,  from 
which  it  will  be  seen  that  to  load  a  large  size  generator 
a  great  number  of  barrels  will  be  required.  Generators, 
when   installed  in  hydro-electric   plants,  can  often  be 
loaded  with  a  three-pipe  rheostat  placed  in  the  tail-race 
or  forebay,  or  in  fact  any  place  where  there  is  a  con- 
stant flow  of  water.    The  trouble  from  steam  and  the 
heating  of  electrodes  can  thus  be  avoided.    This,  of 
course,   ptovides  a  satisfactory  load,   but  we  are  in- 
clined to  think  that  the  Behrend  idea  will  find  con.iid- 
arable  applioacion  «ven  where  suah  conditionH  eMi^t. 
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By  a.  E.  Fleming. 


In  presenting  a  paper  on  the  Nernst  lamp  it  is 
hardly  necessary  to  mention  the  characteristics  or 
the  essential  parts  at  this  late  date,  and  as  the 
development  work  was  so  thoroughly  covered 
by  Mr.  A.  J.  Wurts  in  his  paper  presented  to  the 
American  Institute  of  Electrical  Engineers  in  1901, 
practically  nothing  need  be  said  regarding  research 
and  development  work.  However,  as  there  may  be 
some  present  who  have  not  had  the  opportunity  of 
reading  Mr.  Wurts'  paper,  a  brief  decription  of  the 
parts,  as  given  by  him,  may  not  be  out  of  place. 

The  nucleus,  or  light-emitting  element  of  the  lamp, 
is  termed  a  "glower".  It  is  made  by  pressing  through 
a  die  a  dough  composed  of  the  oxides  of  the  rare 
earth  mixed  with  a  suitable  binding  material.  The 
porcelain-like  string  thus  formed  is  cut,  after  drying, 
into  convenient  lengths.  It  is  then  baked,  and  ter- 
minals are  attached,  by  means  of  which  a  current  of 
electricity  may  be  passed  through  the  glower. 

The  terminal  connection  between  the  glower  and  the 
lead  wire,  as  first  made,  consisted  of  a  few  turns  of  plat- 
inum wire  wound  around  each  end  of  the  glower,  the 
convolutions  being  finally  pasted  with  cement.  Another 
successful  terminal  is  one  in  which  beads  of  platinum 
are  embedded  in  the  glower  ends  and  to  which  lead 
wires  are  subsequently  attached;  with  this,  any  shrink- 
age of  the  glower  material  results  in  a  firmer  con- 
tact with  the  platinum. 

The  glower  of  a  standard  220-volt  Nernst  lamp  is 
about  i  "  long  by  1/32"  in  diameter.  This  glower  pos- 
sesses many  interesting  features  and  advantages.  It 
is  an  oxide  incapable  of  further  oxidation,  therefore 
operative  in  the  open  air,  and  being  capable  of  con- 
stantly withstanding  a  much  higher  temperature  than 
is  the  filament  of  the  ordinary  incandescent  lamp,  it 
admits  of  great  economy  of  operation  and  provides  a 
superior  color  and  quality  of  light.  Glowers  are  insu- 
lators when  cold,  but  become  conductors  when  hot, 
hence  they  must  be  heated  before  they  will  conduct 
electricity  sufficiently  well  to  maintain  themselves  at  a 
light-emitting  temperature. 

The  characteristics  of  the  glower  with  reference  to 
voltage  and  current  is  remarkable.  As  the  current 
traversing  the  glower  is  increased,  the  voltage  across 
its  terminals  rises,  at  first  rapidly,  and  then  more  and 
more  slowly  to  a  Vnaximum;  it  then  drops  off  with  in- 
creasing rapidity  as  the  current  through  the  glower 
and  the  resulting  temperature  continue  to  increase. 
Beyond  the  point  of  maximum  voltage,  the  rapid  de- 
crease in  the  resistance  of  the  glower  makes  the  current 
difficult  of  control.  Without  a  steadying  resistance,  such 
a  conductor  would*  rapidly  develop  a  short  circuit  and 
"flash  out".  In  the  Nernst  lamp  this  steadying  or 
ballasting  is  accomplished  by  means  of  a  fine  iron  wire 
mounted  in  a  small  glass  tube,  somewhat  resembling 
a  miniature  incandescent  lanip.  The  diameter  of  this 
wire  in  a  .4  ampere  ballast  is  less  than  .002" — smaller 
than  a  hair. 

To  prevent  the  rusting  or  oxidation  of  this  fine  iron 
wire,  which  at  the  operating  temperature  would  occur 
immediately  in  the  open  air,  the  enclosing  bulb  is  first 
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exhausted  of  air  and  then  provided  with  an  inert  at- 
mosphere consisting  of  hydrogen  gas.  This  gas  has 
no  injurious  action  upon  the  iron,  while  its  great  heat 
conducting  capacity  permits  of  the  use  of  a  smaller 
wire,  and  therefore  of  a  much  smaller  ballast  than 
would  be  possible  with  other  gases. 

The  decided  negative  resistance  temperature  co-effi- 
cient of  a  glower  may  thus  be  more  than  counter-balanc- 
ed by  the  more  pronounced  positive  temperature  co- effi- 
cient of  the  iron  wire  ballast  placed  in  series  with  it. 
This  exceptional  charateristic  of  the  ballast  is  demon- 
strated by  the  fact  that  for  a  10';  rise  in  current  the 
resistance  in  the  ballast  increases  150  percent.,  so  that 
a  glower  thus  protected  at  once  becomes  operative 
through  a  wide  range  of  voltage. 

It  is  important  to  have  the  corrective  property  of  the 
ballast  immediately  available  to  check  even  a  momen- 
tary rush  of  current  through  the  glower  at  starting,  or 
in  fact  at  any  time.  This  requires  that  the  ballast 
shall  possess  small  heat  capacity.  To  attain  this 
important  feature,  the  iron  wire  is  mounted  freely  in 
the  gas  contained  in  the  glass  envelope  and  is  thereby 
capable  of  instantly  assuming  the  new  temperature  im- 
posed upon  it  by  a  change  in  line  voltage. 

The  construction  of  a  commercial  and  entirely  auto- 
matic lamp  requires,  in  addition  to  the  glower  and 
ballast,  a  device  to  provide  for  the  initial  heating  of 
the  glower.  Though  numerous  methods  of  efTecting 
this  heating  have  been  suggested  and  tried,  it  is 
natural  that  electrical  means  should  prove  to  be  the 
more  practical. 

The  glower  becomes  a  good  conductor  at  about  600 
or  700  degrees  Centigrade.  To  acquire  such  a  tem- 
perature quickly  and  without  rapid  destruction  of  the 
heater  and  adjacent  parts,  renders  the  selection  of 
materials  for  the  purpose  a  serious  problem.  Platinum 
for  the  heatei  may  seem  costly  for  the  commercial 
lamp,  but  although  many  attempts  have  been  made 
to  devise  a  cheap  mineral  heater,  platinum  is  still 
the  least  expensive,  the  most  durable,  and  altogether 
the  most  desirable  for  the  purpose. 

The  heaters  consist  ot  thin  porcelain  tubes  over- 
wound with  fine  platinum  wire  which  in  turn  is  held  in 
placed  and  protected  from  the  intense  heat  of  the 
glowers  by  a  refractory  paste. 

The  lamp  is  constructed  with  an  automatic  cut-out  to 
disconnect  the  heater  from  the  circuit  as  soon  as  the 
glowers  light.  The  cut-out  comprises  a  coil,  an  arma- 
ture and  a  contact. 

The  coil  is  heat  proof,  being  embedded  in  cement. 
The  contact  is  non-oxidizable,  being  of  silver. 

In  the  development  of  the  lamp  the  fact  that  a 
superior  distribution  of  light  could  be  obtained  from 
units  placed  well  above  «he  line  of  vision  resulted  in 
the  glower  being  made  in  the  horizontal,  thus  giving  a 
downward  distribution  of  light  which  was  a  radical 
departure  from  that  previously  used  in  both  the  arc 
and  incandescent  lamps.  That  this  distribution  is 
best  suited  for  general  interior  lighting  has  recently 
been  approved  by  all  manufacturers  now  making  the 
new  forms  of  high  efficiency  incandescent  lamps  and 
also  those  manufacturing  the  flaming  arc.     It  is  not 
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the  intention  of  this  paper  to  go  into  the  photometric 
values  of  the  Nernst  lamp  or  make  comparisons  with 
other  forms  ot  illumination.  A  few  figures  taken  from 
a  series  of  tests  conducted  by  the  Nernst  Lamp  Com- 
pany may  be  of  interest.  These  are  based  on  readings 
taken  at  the  go  angle  below  the  horizontal,  lamps 
being  equipped  with  light  sand  blasted  globes,  as  this 
type  of  globe  is  mostly  used  in  commercial  work  : 
I  glower  lamp   64.5  candles 

3  glower  lamp  200.6  candles 

4  glower  lamp  3^4-3  candles 

6  glower  lamp  472.7  candles 

The  mean  hemispherical  efficiency  of  the  lamps  was 
as  follows  : 

I   glower  lamp   2.43 

3  glower  lamp   2. 1 1 

4  glower  lamp  1.84 

6  glower  lamp  1.76 

From  the  above  it  is  clearly  shown  that  the  efficiency 
of  the  lamp  increases  with  the  number  of  glowers  con- 
tained in  the  lamp.  This  is  due  to  the  negative  tempera- 
ture co-efficient  of  the  glower  material  and  to  the  fact 
that  the  several  glowers  tend  to  heat  each  other  in  pro- 
portion to  the  number  of  glowers  used. 

To  determine  the  illuminating  power  of  the  different 
units,  a  room  was  equipped  in  such  a  manner  that  com- 
parisons could  be  made  between  different  kinds  of  illum- 
inants,  and  it  was  found  that  the  one  glower  lamp  con- 
suming 88  watts  was  equivalent  to  3-i6c.p.  incandescent 
lamps  or  one  gas  mantle.  A  two  glower  lamp  consum- 
ing 176  watts  will  replace  7-16  c. p.  incandescent  lamps ; 
a  three  glower  lamp  consuming  264  watts  would  be 
equivalent  to  10-16  c.p.  incandescent  lamps  or  one  four 
burner  gas  arc.  A  four  glower  lamp  consuming  352 
watts  would  successfully  replace  14-16  c.p.  incandes- 
cent lamps  or  one  six  amp.  a.c.  enclosed  arc  lamp.  A 
six  glower  lamp  with  a  consumption  of  528  watts  is 
equivalent  to  20-16  c.  p.  incandescent  lamps,  1-7^ 
amp.  a.c.  arc  or  one  5  amp.  d.c.  arc  lamp.  All  Nernst 
lamps  were  operated  at  220  volts. 

The  depreciation  in  candle  power  amounts  to  about 
22  percent,  in  1,000  hours  and  it  is  noted  that  after 
300  hours  run  the  c.  p.  remains  practically  constant, 
indicating  that  the  Nernst  lamp  soon  reaches  a  point 
in  its  life  after  which  the  further  decline  of  the  old 
glowers  is  just  about  counterbalanced  by  the  addition 
of  new  glowers  after  burnouts  occur. 

There  is  a  very  slight  decrease  in  wattage  during  the 
life  of  the  glower,  due  to  the  gradual  rise  in  resistance 
during  its  life.  Before  being  used  the  glower  presents 
a  very  smooth,  white,  chalk-like  appearance.  After 
having  been  in  service  for  about  500  hours  its  surface 
becomes  rough  and  crystalline  in  appearance,  and  it  is 
probably  this  change  that  causes  the  increase  in  resist- 
ance, which  amounts  to  about  5  per  cent,  in  500  hours. 
The  average  life  of  the  glower  when  operating  on  16,000 
alternations  is  800  hours;  when  operating  on  7,200 
alternations  is  600  hours;  when  operating  on  3,000 
alternations  is  350  hours. 

The  life  of  heater  tubes  and  ballasts  is  not  affected 
materially  by  the  change  in  frequency. 

The  average  life  of  heater  tubes  is  3,000  hours. 
"         "       "    "  ballasts  15,000  " 

Although  the  Nernst  lamp  properly  belongs  to  the 
incandescent  class,  so  far  as  maintenance  is  concerned 
it  must  be  considered  as  an  arc  lamp,  the  lamp  body, 
holder  and  globe  corresponding  to  similar  parts  of  an 
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arc  lamp,  and  from  this  similarity  alone  it  seems  evi- 
dent that  the  maintenance  of  arc  and  Nernst  systems 
is  made  the  same.  Lamps  should  be  inspected  periodi- 
cally and  holders  containing  burnt  out  glowers  removed 
and  replaced  by  holders  with  a  full  equipment  of 
glowers,  the  old  holders  being  allowed  to  accumulate 
until  a  sufficient  number  would  justify  the  replacing  of 
burnt  out  glowers.  In  fact,  a  well  organized  Nernst 
maintenance  system  would  correspond  very  closely  to 
an  arc  lamp  maintenance  department. 

The  Nernst  lamp  does  not  require  any  skilled  labor 
for  its  maintenance  unless  a  man  or  boy  instructed  as 
to  the  best  and  most  economical  method  of  looking 
after  the  lamp  could  be  termed  an  expert.  Even  this 
does  not  necessarily  infer  that  the  labor  should  be 
expensive. 

The  Nernst  lamp  is  particularly  adapted  for  nearly 
all  types  of  commercial  illumination,  and  on  account  of 
the  assortment  of  units  it  places  at  the  disposal  of  the 
engineer  an  exceedingly  flexible  system  which  cannot 
be  obtained  in  any  other  manner.  We  are  all  aware 
of  the  disastrous  results,  from  an  illuminating  stand- 
point, obtained  by  using  a  combination  of  arc  and  in- 
candescent lamps  in  the  one  interior.  This  will  also 
apply  to  the  very  common  habit  of  lighting  by  both 
gas  mantles  and  incandescent  lamps. 

One  of  the  last  developments  of  the  Nernst  lamp  is 
vertical  glower  series  lamp  for  operation  on  either  a 
6.6  amp.  or  7)4  amp.  a.c.  series  circuit.  This  lamp  will 
fill  a  field  which  has  long  been  vacant  as  a  competitor 
with  the  Welsbach  system  of  street  lighting.  Hereto- 
fore it  has  been  necessary  to  compete  by  using  either  a 
50  c.p.  lamp  at  a  higher  price  than  gas  or  to  reduce 
the  amount  of  light  given  by  using  a  25  or  32  c.  p.  in- 
candescent lamp.  The  Nernst  series  system  is  exceed- 
ingly simple,  the  heater  and  glower  being  mounted  on 
one  holder  which  is  removed  and  replaced  as  one  piece. 

The  watt  consumption  of  the  lamp  including  the  loss 
in  auxiliary  transformer  is  approximately  115  watts, 
four  of  these  lamps  taking  about  the  same  energy  as 
one  standard  a.c.  series  lamp.  By  using  four  of  these 
lamps  in  place  of  one  arc,  the  general  illumination  of 
a  street  would  be  greatly  increased  with  practically  no 
increase  in  consumption  of  energy.  This  type  of  lamp 
will  appeal  to  the  engineer  who  is  desirous  of  laying 
out  a  scheme  tor  the  best  illumination  ot  suburban 
towns  where  dense  foliage  makes  arc  lamps  imprac- 
ticable. 


Tlie  Italian  Govoinmi-nt  is  continuing'  its  experinu'iits  witli 
tlie  use  of  tlie  Stassano  electric  furnace  for  ttie  production  of 
iron  and  steel.  According-  to  the  most  recent  data  relating  to 
the  150-kilowatt  type  of  furnace,  it  is  operated  upon  three-pliase 
current,  and  uses  about  eigfity  volts  at  the  terminals.  The 
normal  charge  of  the  furnace  is  1,000  pounds  of  material.  This 
is  made  up  of  cast  iron  mixed  with  lime  and  iron  ore  in  the 
proper  proportions,  also  a  small  quautity  of  ferro-silicon  or  ferro- 
manganese.  At  present  the  furnaces  are  worked  for  tlie  pro- 
duction of  steel  which  is  used  in  the  manufacture  of  projectiles, 
and  should  contain  0.4  per  cent,  carbon,  0.03  plrosphorus  and 
1.  ^  manganese.  According  to  the  inost  recent  fisrures  a  furnace 
of  this  type  will  take  from  i.i  to  1.3  kilowatt-hours  per  ton  of 
steel.  In  a  twenty-four-hour  run,  the  furnace  gives  a  yield  of 
z  6  tons.  Three  types  of  furnaces  are  now  in  use,  having  capa- 
ciiies  of  750,  150  and  75  kilowatts  respectively.  As  to  the  wear 
of  the  electrodes,  this  is  stated  to  be  twelve  pounds  per  ton  of 
steel.  The  refractory  covering  of  the  furnace  needs  to  be  re- 
newed rather  frequently,  in  general  at  the  end  of  one  month. 
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APPLICATION  OF  PHOTOMETRIC  DATA 
TO  INDOOR  ILLUMINATION.* 

By  Ernest  C.  White,  Illuminating  Engineer,  Winnipeg. 
'  This  paper  calls  attention  to  the  somewhat  trouble- 
some methods  in  use  for  solving  problems  in  illum- 
ination. These  questions  are  generally  decided  by 
means  of  candlepower  polar  diagrams,  curves  which 
show  the  intensity  of  the  light  emitted  in  all  directions. 
What  the  illuminating  engineer  wishes  to  know,  how- 
ever, is  not  the  intensity  of  light  emitted  by  a  certain 
source,  but  what  amount  of  illumination  a  certain 
source  will  give  at  a  certain  distance  and  in  a  certain 
direction.  In  order  to  obtain  curves  showing  this 
feature,  what  are  called  uniform  illumination  curves 
are  plotted — that  is  to  say,  a  polar  diagram  showing 
the  distance  away  in  all  directions  from  the  source  of 
light  at  which  an  equal  illumination  is  obtained. 
These  diagrams  may  be  plotted  for  different  types  of 
lamps  or  lamps  fitted  with  different  types  of  reflectors. 


Fig.  1. — Polar  Diagram   of  Uniform  Illumination  from 
AN  Incandescent  Lamp. 


one  diagram  of  each  kind  being  sufficient  for  lamps  of 
all  candle-  powers.  By  means  of  a  number  of  scales 
laid  off  at  the  side  of  the  diagram  and  the  concentric 
circles  drawn  on  the  diagram,  it  is  easy  to  interpolate 
what  distance  away  from  the  source  of  light  a  given 
illumination  in  candle-feet  will  be  obtained  in  any 
direction.  With  a  diagram  of  this  kind  for  a  given 
combination  of  lamp  and  reflector  it  is  a  simple 
matter  to  figure  out  from  any  assumed  grouping  of 
lamps  the  illumination  in  candle-feet  which  will  be  ob- 
tained at  an-y  point. 

•  Fig.  I  represents  the  uniform  illumination  from  a 
thirty-two-candle-power  incandescent  lamp  with  a 
pagoda  reflector. 

Each  of  the  various  scales  is  labeled  in  foot-candles, 
/.  ,  each  scale  applies  correctly  to  the  curve  for  the 
intensity  of  illumination  marked  above  it.     Thus  the 
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illumination  directly  below  the  lamp  will  be  one  foot- 
candle  at  fourteen  feet  distance  (z.  e.,  seven  divisions 
on  the  one  foot-candle  scale  equals  fourteen  feet,  the 
curve  being  plotted  to  one-half  scale) ;  four  foot-candles 
at  seven  feet  distance  ;  three-fourths  foot-candle  at 
sixteen  feet  distance  ;  two  foot-candles  at  ten  feet  dis- 
tance; one-eighth  foot-candle  at  forty  feet  distance,  etc. 
In  order  to  calculate  illumination  at  an  angle  of  forty- 
five  degrees  from  the  vertical,  the  radius  of  intersec- 
tion is  swung  around  to  be  a  line  paralled  to  the  scales, 
the  reading  then  being  0*5  foot-candle  at  nine  feet  dis- 
tance, etc.,  if  the  rays  are  incident  to  the  plane  to  be 
illuminated.  If  the  plane  in  this  case  were  horizontal, 
the  horizontal  and  vertical  rulings  (provided  on  the 
co-ordinate  paper  to  facilitate  reference  to  the  scales) 
easily  permit  of  swinging  a  radius  proportionate  to 
0.5  foot-candles  illumination  through  the  angle  of  in- 
cidence and  thus  reading  with  close  approximation  the 
actual  illumination,  which  would  be  about  0.35  foot- 
candle  at  nine  feet  distance.  Attention  was  called  to 
several  advantages  that  were  thought  to  result  from  the 
use  of  these  curves.  The  shape  of  the  curve  repre- 
sents the  effect  produced,  which  is  not  the  case  with 
the  ordinary  polar  distribution  curve.  The  area  of 
the  curve  is  not  so  largly  affected  by  the  character  of 
distribution  as  in  the  polar  distribution  curve.  The 
curves  of  uniform  illumination  affords  instant  refer- 
ence to  the  best  location  for  lights — that  is,  the  pro- 
portion of  distance  from  ceilings  and  floors,  the  best 
angles  for  bracket  lights,  etc.  The  paper  then  shcw\jd 
the  application  of  this  method  to  fixture  design,  ard 
pointed  out  that  it  is  not  extravagant  to  expend  a  gcrd 
deal  of  careful  calculation  and  thought  on  the  devign 
of  a  fixture  when  it  costs  from  S200  to  S  ;oo. 


PERVERTED  TECHNICALITIES- 

What  queer  things  the  lay  press  sometimes  ^avs 
about  electrical  matters.  A  Yorkshire  daily  recently 
spoke  of  writing  off  a  certain  sum  for  "  degeneraioi  s 
and  transformers."  A  Dundee  paper  said  that  di>tri- 
bution  charges  would  be  "higher  with  6,000  volts  than 
with  the  present  system."  But  a  "Special"  for  the 
Daily  Mail  (Hull)  excels  in  turgid  gush  anything  that 
we  have  seen  for  a  long  time.  It  deals  with  the  Hull 
Tramways  power  station. 

"We  must  see  how  the  mighty  boilers  are  fed 
which  work  the  stupendous  engines."  (300  kw. !). 
They  Are  fed  with  coal  by  way  of  "troughs,  at  the 
bottom  of  which  revolves  a  long  screw,  working  on 
the  same  principle  as  the  screw  in  a  mincing  machine" 
— how  apt  a  similie  ! 

The  dynamo  is  "to  put  it  simply,  in  this  case,  a  huge 
horseshoe  magnet  b\^  means  of  which  the  electricity  is 
generated" — apt  again,  you  see  ;  hence  the  horse- 
power !  Next  the  armature  :  "The  wonderful  thinjf 
is  that  the  revolutions  of  the  copper-covered  spindle  of 
iron  disks  possess  the  power  to  intensify  the  electricity. 
By  passing  through  coils  round  the  magnet  the  elec- 
tricity generated  becomes  more  intensified  still.  By 
this  time  the  electricity  in  the  'field"  has  reached  450 
h.-p. ;  the  'field'  is  saturated,  and  can  hold  no  more. 
Thus  it  comes  about  that  the  current  finds  itself  pass- 
ing along  cables  to  a  great  switchboard,  where  it  is 
distributed  by  a  simple  but  ingenious  contrivance  to 
other  cables,  which  convey  it  to  certain  sections  of  the 
tram  system,  from  which  it  is  poured  into  the  rail* 
them8«lv«8."— El^ctrliiel  Review,  London. 
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THE   NEW   CROTON  DAM 


The  newest  and  greatest  of  the  dams  upon  the 
Croton  River,  which  is  to  impound  30,000,000,000  gal- 
lons of  water  for  the  consumption  of  the  city  of  New 
York,  is  pronounced  finished  at  last,  after  thirteen  years 
occupied  in  its  construction.  The  gates  in  the  dam 
were  closed  some  sixteen  months  ago,  and  since  then, 
says  Public  Works,  no  water  has  flowed  in  the  bed 
of  the  Croton  below  the  new  dam.  It  is  doubtful, 
indeed,  it  any  water  will  flow  there  henceforth,  since 
the  demands  of  the  great  city  are  much  in  excess  of 
the  average  inflow  of  the  Croton  basin,  and  only  in  the 
rapid  thawing  of  the  snow  in  the  early  spring  and  the 
reultant  freshet  is  there  any  great  preponderance  of 
supply  over  demand.  In  one  such  spring  freshet  day 
of  1905,  however,  there  was  an  estimated  inflow  of 
1,500,000,000  gallons  and  in  three  days  the  height  of 
water  in  the  reservoir  rose  to  14.48  ft.  But  the  water 
in  this  new  reservoir  is  the  overflow  from  the  spillways 
of  about  a  dozen  reservoirs  higher  up  the  Croton  River 
and  its  tributaries,  whose  aggregate  capacity  is  nearly 
44,000,000,000  gallons.    Two  other  dams  and  a  divert- 


sumed  in  building  the  new  Croton  dam,  though  the 
capacity  of  the  Wachusett  reservoir  is  more  than 
double  that  of  the  new  Croton.  The  appended  table 
gives  the  comparative  figures: — 


Wachusett. 

Croton. 

Total  length,  dam  and  spillway  (ft.) 

1,496 

2,168 

Height,  foundation  to  crest  " 

228.2 

297 

Width  at  base  of  foundation  " 

180 

216 

Width  at  crest  " 

25'75 

18 

Depth  of  foundation  " 

93 

140 

Height,  ground  level  to  crest  " 

107 

'57 

Length  of  main  dam  " 

971 

1,168 

Length  of  spillway  " 

452 

1 ,000 

Earth  excavated  in  building  (cub.  yds 

. )  258,600 

1 ,750,000 

Rock 

99.350 

425,000 

Masonry  in  dam  " 

^273, 000 

Storage  capacity  (million  g.illons) 

63,000 

30,000 

Time  of  building 

5  years 

(3  vears 

Cost  i 

52,i7'3.i59  $ 

7,63  1 , 1 89 

LEGAL. 

Judgement  has  been  delivered  in  favor  of  plaintiff  in  the  case 
of  King  vs.  Town  of  Palmerston,  awarding  $5,000  damages  for 
the  death  of  T.  G.  Burns,  of  Palmerston,   who  died  from  the 


The  New  Croton  Dam. 
Its  storage  capacity  is  30, 000, 000,0 jo  gallons,  and  it  has  cost  $7,631,189  to  construct. 


ing  basin  are  under  construction  in  the  Croton  water- 
shed, which  will  add  about  24,000,000,000  gallons 
to  the  storage  capacity  and  will  bring  the  total  supply 
to  about  102,000,000,000  gallons.  This  must  suffice 
until  the  new  water-source  in  the  Catskill  Mountains 
can  be  made  available,  which  cannot  be  too  soon  ac- 
complished, for  the  consumption  of  water  by  the  city 
has  reached  the  appalling  daily  average  of  320,000,000 
gallons.  As  the  population  of  New  York  is  growing 
with  great  rapidity,  this  consumption  is  sure  to  in- 
crease in  like  ratio,  while  the  new  works  on  the 
Croton  have  exhausted  the  capacity  of  that  watershed. 

The  new  Croton  dam  is  a  handsome  work  of  solid 
heavy  masonry,  and  has  cost  $7,631,189.  Its  com- 
pletion makes  possible  some  interesting  comparisons 
with  the  great  Wachusett  dam  which  impounds  a 
potential  total  of  63,000,000,000  gallons  of  the  water 
of  the  Nashua  River  for  the  use  of  the  metropolitan 
water  district  of  Boston,  Massachusetts.  This  latter 
work  has  been  described  quite  fully  in  Public  Works, 
both  during  its  construction  and  soon  after  its  com- 
pletion last  December.  It  will  be  seen  that  owing  to 
the  especially  favorable  location  of  the  Wachusett 
dam  its  cost  was  much  les.s,  and  the  time  expended 
ja  it:i  cjnatruccion  w^is  laas  than  one-half  that  con- 


shock  of  an  electric  wire,  alleged  to  be  due  to  a  defect  in  the 
lighting  system.  Wm.  King,  the  administrator  of  the  estate, 
aked  for  $10,000. 

The  Halifax  Electric  Tramway  Company  hav  e  won  a  notable 
case  in  the  Supreme  Court  before  a  jury.  Dr.  Mader,  of  that 
city,  two  years  ago  obtained  a  verdict  awarding  him  about 
$7,000  for  damages  alleged  to  have  been  sustained  while  driv- 
ing over  snow  thrown  up  from  the  company's  tracks.  After 
appeals  had  gone  through  the  Supreme  Courts  of  Nova  Scotia 
and  of  Canada,  a  new  trial  was  ordered,  with  the  result  now  that 
the  jury  awards  Dr.  Mader  no  damages,  but  finds  him  negligent 
in  his  driving. 

Judge  Anglin,  in  deciding  the  cases  of  the  Keewatin  Power 
Company,  brought  against  the  Town  of  Kenora,  declares  that 
the  power  in  all  navigable  rivers  belongs  to  the  Crown.  The 
action  was  brought  to  restain  the  Town  of  Kenora  from  pro- 
secuting expropriation  proceedings  in  a  branch  of  the  East  Win- 
nipeg river.  The  eastern  bank  is  owned  by  the  Hudson  Bay 
Company,  the  western  bank  by  the  Keewatin  Power  Company. 
The  town  of  Kenora  leased  the  bed  of  the  liverand  proceeded  to 
construct  a  dam  for  power  purposes,  and  to  expropriate  land  on 
cither  side  for  this  purpose.  The  owners  of  the  two  banks  claim- 
ed that  their  title  was  to  midstream.  Justice  Anglin  says:  "B)^ 
nothing  short  of  an  express  grant  should  the  Crovvn  be  held  to 
have  parted  with  its  litle  to  the  alveus  of  our  navigable  rivoi  s.'' 
The  C'rown  grant  gives  title  only  to  the  watei*'s  eilgo.  A  natural 
obstruction  in  the  c'ourse  of  an  otherwise  navigable  river  iloos 
not  deprive  the  river  of  its  navigable  character.  The  c.-ise  tviH 
prdbicbly  go  on  td  the  privy  counoili 
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SCHOOL  OF  PRACTICAL  SCIENCE 
EXCURSION. 

The  annual  excursion  and  inspection  trip  of  the 
School  of  Practical  Science,  Toronto,  took  place  on 
Saturday,  November  3rd.  A  special  G.  T.  R.  train  of 
six  coaches  left  the  Union  Station  at  7  a.  m.  for 
Niagara  Falls,  carrying  the  members  of  the  Faculty 
and  about  300  students.  The  weather  was  fine,  the 
arrangements  perfect,  and  the  day  greatly  enjoyed  by 


Dr.  Galbraith, 

Principal  School  of  Practical  Science.  Toronto. 


all.  Arriving  at  Niagara  Falls  about  nine  o'clock,  the 
party  were  received  by  Mayor  Slater  and  Mr.  J.  H. 
Jackson,  City  Engineer,  and  were  taken  by  special 
cars,  provided  by  the  Toronto,  Niagara  &  St.  Cathar- 
ines Railway,  to  Falls  View,  where  a  division  was 
made  into  three  sections  and  an  inspection  of  the  dif- 
ferent power  plants  commenced. 

The  officials  of  the  Ontario  Power  Company,  Cana- 
dian Niagara  Power  Company  and  Electrical  Develop- 
ment Company  became  for  the  time  being  the  custod- 
ians of  the  students,  who  were  shown  through  all 
departments  of  the  gigantic  plants  by  fhe  assistant 
engineers.  At  the  Ontario  Power  Company's  plant, 
of  which  Mr.  W.  N.  Ryerson  is  superintendent,  the 
students  found  much  to  interest  them.  The  power 
house,  located  at  the  toot  of  the  Canadian  falls,  con- 
tains three  Westinghouse  generators  of  i(\ooo  h.  p. 
in  operation,  a  fourth  of  12,000  h.  p.  in  course  of  in- 
stallation, while  two  more  of  12,000  h.  p.  are  on  order 
and  will  be  installed  as  quickly  as  possible.  The  pro- 
posed extension  ot  the  power  house  will  also  be  under- 
taken immediately.  This  company  is  transmitting 
electric  power  to  Syracuse,  a  distance  of  162  miles,  for 
the  operation  of  the  street  railway  there,  and  are  also 
furnishing  a  large  block  of  power  to  the  Lackawana 
Steel  Company,  near  Buffalo,  replacing  the  gas  engines 
previously  used. 

In  the  power  house  of  the  Canadian  Niagara  Power 
Company  five  generators  of  10,000  h.  p.,  built  by  the 
General  Electric  Company,  are  in  operation.  The 
engineering  features  of  this  plant  were  likewise  of 
great  interest  to  the  students,  but  everybody  had  a 
natural  curfosity  to  see  the  works  of  the  Electrical 
Development  Company,  owing  to  the  fact  that  this 
company  will|within  a  very  short  time  be  transmitting 
power  to  Toronto  ;  in  fact,  a  test  of  one  of  the  wheels 


had  been  made  but  two  days  before.  Here  the  instal- 
lation consists  of  Canadian  General  Electric  generators 
of  13,000  h.  p.  driven  by  I.  P.  Morris  turbines.  Some 
of  the  party,  including  the  writer,  had  the  privilege  of 
making  a  trip  through  the  tail-race  tunnel,  which  was 
greatly  appreciated.  Those  who  have  not  visited  the 
plants  can  form  but  little  conception  of  the  magnitude 
of  the  works  that  have  been  undertaken  and  the  vast 
amount  of  capital  required  to  carry  them  to  comple- 
tion. 

The  power  plants  and  the  carborundum  and  graphite 
works  on  the  American  side  were  also  visited,  where 
the  students  were  received  with  equal  courtesy. 

In  the  afternoon  a  small  party  made  a  geological 
inspection  of  the  Niagara  Gorge,  going  from  Niagara 
Falls,  Ont.,  to  Queenston  Heights  in  a  special  car  pro- 
vided for  the  purpose.  Stops  were  made  at  the  Whirl- 
pool and  Foster's  Flats  and  Queenston  Heights.  At 
the  Whirlpool  Dr.  Coleman,  Professor  of  Geology, 
gave  a  practical  lesson  in  mountain  climbing  by  lead- 
ing the  party  down  the  bank  to  the  water's  edge  and 
back  again.  Here  he  explained  the  origin  o!  the  Whirl- 
pool and  called  attention  to  other  features  of  geological 
interest. 

At  seven  o'clock  the  entire  party  in  a  body  dined  at 
the  Imperial  Hotel,  Mr.  K.  A.  Mackenze,  President  of 
the  Engineering  Society,  presiding.  There  was  a 
short  and  informal  toast  list.  "The  King"  and  "The 
President  of  the  United  States"  formed  a  joint  toast, 
which  was  honored  by  singing  the  National  Anthems. 
"Our  Guests"  was  responded  to  by  Messrs.  N.  R. 
Gibson,  W.  J.  Larkworth  and  A.  E.  Davidson,  of  the 


Mr.  K.  a.  Mackenzie, 

President  Engineering  Society  Sv-hvv'^l       Practical  Scienoc. 

Hydraulic  Power  Company,  and  S.  E.  Thomson,  of 
the  Electrical  Developmeric  Company,  all  graduates  of 
the  S.  P.  S.  The  concluding  toast  was  that  of  "The 
Press",  to  which  T.  S.  Voung,  of  the  Canapian 
Electrical  News,  responded.  Dr.  Galbraith.  Principal 
of  the  School,  moved  a  vote  of  thanks  to  the  officials 
of  the  various  power  companies  for  the  courtesies 
shown  to  the  party,  which  was  heartily  endorsed  by  the 
singing  of  "For  They  Are  Jolly  Good  Fellows". 

The  Committee  having  charge  of  the  arrangements 
consisted  of  Prof.  C.  H.  C.  Wright,  representing  the 
Faculty  ;  Mr.  K.  A.  Mackenzie,  President  of  the  En- 
gineering Society;  Mr.    R.  C.  Ross,  fourth  year;  Mr. 
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G.  Wrig-ht,  thrid  year;  Mr.  J.  Spence,  second  year; 
and  Mr.  R.  G.  L.  Harston,  first  year.  These  gentle- 
men were  unceasing^  in  their  efforts  to  provide  for  the 
pleasure  and  comfort  of  the  party. 

The  School  of  Practical  Science  is  making  rapid  pro- 
gress. The  total  number  of  students  in  attendance 
this  year  is  620,  of  which  280  are  first  year.  Notwith- 
standing" the  new  building  recently  erected,  the  accom- 
modation in  certain  departments  is  still  inadquate, 
and  the  question  of  further  extending  the  facilities  will 
have  to  be  again  considered  at  an  early  date. 


THE  ECONOMICAL  LIFE  OF  INCANDESCENT 
LAMPS. 

The  object  of  this  article  is  to  show  the  relation 
existing  between  the  economical  life  of  ordinary  com- 
mercial carbon  filament  incandescent  lamps  and  the 
price  per  unit  for  electrical  energy. 

It  is  evident  that  owing  to  the  deterioration  of 
illuminating  value  that  takes  place  almost  from  the 
commencement  of  the  life  of  an  incandescent  lamp,  it 
would  pay  to  scrap  lamps  at  a  very  early  age,  were  it 
not  for  the  cost  of  renewals.  When  the  average  life 
curve  of  incandescent  lamps  is  known,  and  the  price  of 
current  and  lamps  is  also  given,  it  is  a  comparatively 
easy  matter  to  calculate  the  correct  point  in  the  life  of 
the  lamps  at  which  they  should  be  renewed. 

About  a  year  ago  the  writer  carried  out  a  set  of  life 
tests  on  48  200-voIt  i6-c.p.  incandescent  lamps  of  12 
different  makes,  four  lamps  being  taken  of  each  make. 
The  lamps  were  all  bought  over  the  counter,  and  were, 
therefore,  not  in  any  way  selected.  The  lamps  were 
run  at  a  mean  pressure  of  200  volts,  but  were  subject- 
ed to  the  ordinary  range  of  variations  of  voltage  found 
on  the  Westminster  Electric  Supply  Corporation's 
circuits.  We  may  take  it,  therefore,  that  the  average 
of  all  these  48  lamps  represents  fairly  accurately  a  200- 
volt  i6-c.p.  lamp  of  average  quality,  working  under 
average  conditions. 

The  test  was  carried  on  tor  800  hours,  but  another 
200  hours  have  been  added  to  this  by  extending  the 
curves.  The  following  is  the  average  life  curve 
obtained  for  all  48  lamps  taken  together. 


Hours  run. 

Candle-power. 

Watts. 

Watts  per  c.p 

0 

16.7 

59-8 

3-58 

roo 

■5-9 

bo.  6 

3.81 

200 

■5-05 

59-8 

3-98 

300 

'4- 35 

59-25 

4-13 

400 

13-7 

58.8 

4.29 

500 

13-15 

58.5 

4-45 

600 

1 2. 65 

58.2 

4.60 

700 

1 2. 25 

58.0 

4-725 

800 

11.85 

57-8  • 

4.88 

900 

"•5.5 

57-6 

5-  00 

1 ,000 

'1-3 

57-4 

5.08 

From  these  figures  the  average  candle-power  and 
average  watts  per  candle-power  for  various  lengths  of 
run  have  been  calculated.  The  average  works  out  as 
follows  : — 

Averag'e 
candle-power. 
16.3 
15-9 
15-5 
>5-'5 
14.8 

■4-5 
14.2 

13-9 
'3-7 

M5 

Taking  the  cost  ol  lamps  as  tod.  each,  and  current 


Length  of  rvin 
100  hours 
200  ' ' 
300  ' ' 
400  " 
500  " 
600  " 
•  700  " 
800  " 
900  " 
1,000  ■' 


Average  watts 
per  candle-power. 

3-695 

.1-79 

.3-875 

3-  96 
4.04 
4.12 

4-  '95 
4.27 

4.345 

4.41 


at  id.  per  unit 

,  the  average  cost  per  c.p 

■  hr\iir    1  r\r 

various  lengths 

of  run  works  out 

as  follows  : 

Cost  per  C. P.-Hour 

IN  Pence. 

Length  of  run. 

Current.  Renewals. 

Total. 

100  hours 

-003695^. 

.00613d. 

.oo9825d. 

200  " 

■oo379d. 

.003 1 5d. 

.oo694d. 

300     '  • 

-"03875d. 

.002 1 5d. 

.OO6025d. 

400  " 

.oo3g6d. 

.ooi65d. 

.oo56id. 

500     ' ' 

.oo4o4d. 

.001 35d. 

.oo539d. 

600  " 

.0041  2d. 

.00  1  I5d. 

.oo527d. 

700  " 

.oo4r95d. 

.ooroid. 

.oo5205d. 

800  " 

.oo427d. 

. Googod . 

.005 1 7d. 

900  " 

-oo4345d. 

.0008 id. 

■oo5'55d- 

1,000  " 

.oo44id. 

.ooo74d. 

•oo5i5d. 

From  this  table  the  cost  per  c.p. -hour  for  various 
prices  per  unit  of  electrical  energy  has  been  calculated, 
with  the  following  results.  The  cost  of  the  lamp  has 
still  been  taken  at  lod.  each: — 

Total  Cost  per  Candle-Power-Hour  in  Pence. 
Price  per  unit  : 


Hours'  life. 

id. 

2d. 

3d. 

4d. 

5d. 

6d. 

100 

.00982 

-01352 

.01721 

.02091 

-02463. 

.02830 

200 

.00694 

.01073 

.01452 

.01831 

.02200 

.02589 

300 

.00602 

.00990 

.01378 

.01765 

•02155 

.02540 

400 

.00561 

.00957 

•01353 

.01749 

.02145 

.02541 

500 

-00539 

. 00943 

•01347 

.01751 

•02155 

•02559 

600 

.00527 

•00939 

-0135' 

.01763 

.02175 

.02587 

700 

.00521 

.00940 

.01360 

.01779 

.02201 

.02618 

800 

-  005 1 7 

.00944 

.01371 

.01798 

.02225 

.02652 

9  JO 

-005155 

.00950 

-01385 

.01819 

.02251 

.02688 

1 ,000 

-00515 

.00956 

.01397 

.01838 

.02279 

.02720 

On  plotting  these  figures  in  the  form  of  curves,  it 
will  be  seen  that  the  correct  scrapping  points  come  out 
as  follows  : — 


Price  per  unit 
id. 
2d. 

3d- 
4d. 

5d. 
6d. 


Useful  life. 

1,000  hours. 
650  '• 
500  " 
450  " 
400  " 
350  " 


All  the  above  is  intended  to  apply  only  to  an  average 
200-volt  16  c.p.  unselecLed  incandescent  lamp,  run 
under  average  working  conditions,  and  costing  lod. 

If  the  price  of  the  lamps  is  greater  or  less  than  lod., 
if  the  quality  of  the  filaments  is  superior  or  inferior  to 
the  average,  or  if  the  starting  efficiency  is  not  normal, 
or  the  pressure  regulation  differs  from  that  obtained 
on  the  Westminster  circuit,  then  the  above  figures  will 
require  some  modification. 

The  useful  life  of  a  lamp  is  sometimes  stated  as  the 
number  of  hours  it  runs  before  the  candle-power  drops 
20  per  cent.  This  occurs  in  the  case  of  the  average  of 
these  48  lamps  at  460  hours. — Lancelot  W.  Wild,  in 
Electrical  Review,  London. 


LIFE  OF  WOODEN  POLES. 

The  German  Postal  and  Telegraph  Department  has 
recently  published  statistics  collected  during  a  period 
of  52  years  on  the  life  of  wooden  posts  impregnated 
with  different  preservative  substances.  The  number 
of  posts  under  observation  amounted  to  nearly  3,000,- 
000,  and  the  following  are  the  average  results  obtained: 

Poles  mipregnated  with  Length  of  Life. 

Sulphate  of  Copper  1 1.7  years. 

Corrosive  .Sublimate  13.7  years. 

Creosote  20.6  years. 

Unimpregnated   7  7  years. 

The  manner  of  preparing  the  poles  has  been  improv- 
ed from  time  to  time,  and  this  is  clearly  shown  in  a 
further  table  giving  the  average  length  of  life  of  the 
poles  under  different  methods  of  treatment  with  each 
preservative  at  different  periods.  For  example,  in  1883, 
with  sulphate  of  copper  the  average  life  was  9.4  years, 
while  in  1903  the  method  of  treatment  had  been  im- 
proved so  that  an  average  life  of  13.3  years  could  be 
obtained. 
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The  Series  Luminous 

By  N.  R. 

Central-station  men  are  already  familiar  in  a  gen- 
eral way  with  recent  developments  in  arc  lighting  both 
from  papers  read  before  various  societies  and  from  dis- 
cussions printed  in  the  technical  press.  The  new 
luminous  arc  rectifier  system  which  is  the  practical 
embodiment  of  these  developments  represents  a  great 
advance  in  the  art  of  illumination.  The  energy 
economy,  the  brilliancy  of  illumination,  and  the  charac- 
ter of  distribution  of  the  light  are  the  marked  advan- 
tages of  this  system. 

The  essential  features  of  the  new  system  are  the 
luminous  arc  lamp  (Figs,  i  and  2)  with  absolute  cut- 
out on  the  line,  and  the  mercury  arc  rectifier  set  in  the 
station.    The  rectifier  is  supplied  with  alternating  cur- 


Arc  Rectifier  System* 

BiRGE. 

The  casing  is  made  of  solid  copper  with  oxidized 
finish  and  supports  a  closed  base  outer  globe  (Fig.  i), 
the  lower  part  of  which  is  frosted  to  ensure  an 
even  distribution  of  the  light  directly  beneath  the 
lamp. 

Operation. — Referring  to  Fig.  3,  the  operation  of 
the  lamp  is  as  follows  : 

The  mechanism  is  without  floating  parts  and  when 
the  lamp  is  out  of  circuit  its  electrodes  are  separated 
with  the  lower  electiode  carrier  detained  by  a  stop 
which  holds  the  tip  of  the  lower  electrode  at  a  fixed 
distance  from  the  upper  electrode.  When  the  current 
is  thrown  on,  the  pickup  by  the  starting  magnet  brings 
the  lower  electrode  into  contact  with  the  upper  elec- 


Fig.  I. — Luminou;";  Arc  Lamp  Fig.  2  — Luminous  Arc  Lamp  Fig.  3. — Conneclivins  *>t  Scries 

Complete.  with  C.ising  Removed.  Luminous  .\rc  Lamp. 

The  Series  Luminous  Arc  Rectifier  System. 


Pig.  4- — Connection*  oj  SeriB» 
Arc  Rectifier. 


rent  and  furnishes  direct  current  to  the  lamps,  which 
are  designed  to  operate  on  direct-current  circuits  at 
four  amperes  with  75  to  80  volts  at  terminals. 
The  Luminous  Arc  Lamp. 

Construction. — The  main  frame  of  the  lamp  con- 
sists of  a  single  large  tube  which  acts  as  a  chimney  for 
carrying  away  the  fumes  of  the  arc.  At  the  top  of  the 
lamp  are  wind  shields  which  prevent  downward  drafts 
into  the  tube. 

The  electrodes  of  the  luminous  arc  lamp  differ  en- 
tirely from  ordinary  carbon  arc-lamp  electrodes.  The 
upper  electrode  consists  of  a  bar  of  hard  drawn  copper 
supported  by  iron  wings.  The  lower  electrode  is  made 
of  specially  prepared  composition  contained  in  an  iron 
tube  ^  inch  in  diameter  by  8  inches  long. 

A  horizontal  reflector  is  placed  inside  the  globe  and 
in  close  proximity  to  the  arc  and  serves  to  throw  an 
ample  volume  of  light  before  the  lamp  without  inter- 
fering with  the  main  distribution  of  light  in  the  hori- 
zontal direction.     (See  Fig.  2.) 

*  Paptr  r<*,id  hslorrt  tli*  Ohio  lllectrie  Lifthl  Association. 


trode.  This  operation  allows  the  current  to  flow 
through  the  series  magnet,  thereby  opening  the  circuit 
of  the  starting  magnet  at  the  cut-out  contact,  allowing 
the  lower  electrode  to  fall,  striking  an  arc.  The  lamp 
is  then  burning  with  the  lower  electrode  carrier  resting 
on  its  stop  and  with  the  series  magnet  holding  the 
cut-out  contact  open.  .As  the  lower  electrode  is  con- 
sumed the  voltage  across  the  arc  rises,  the  shunt  mag- 
net (which  is  bridged  across  the  arc)  lifts  its  armature, 
closing  the  cut-out  contact  when  the  arc  voltage  has 
reached  a  predetermined  limit.  The  closing  of  this 
contact  cuts  the  starting  magnet  again  into  circuit, 
thereby  picking  up  the  lower  electrode  and  starting 
the  arc  as  before  with  the  correct  length  of  arc  for 
proper  operation. 

The  series  magnet  is  of  low  resistance  and  causes  a 
drop  of  only  a  volt  or  two  between  the  terminals  of  the 
lamp  and  arc  when  the  lamp  is  in  operation.-  The 
lamp  is  so  designed  that  only  two  single  adjustments 
are  necessary  :  the  adjustment  of  the  shunt  armature 
to  feed  the  lamp  at  the  proper  arc  voltage,  anJ  the 


November,  1906 


THE  CANADIAN  ELECTRICAL  NEWS 


32! 


setting  of  the  stop  for  the  lower  clutch  to  determine  the 
proper  length  of  arc. 

The  switch  which  has  been  ordinarily  used  with 
series  lamp  has  been  omitted,  as  it  has  become  common 
practice  to  install  an  absolute  cut-out  with  each  series 
lamp,  thus  making  a  lamp  switch  unnecessary. 

Advantages  of  the  Luminous  Arc  Lamp.  —  The 
luminous  arc  lamp  possesses  qualities  of  such  import- 
ance that  its  introduction  undoubtedly  means  a  revo- 
lution in  street  lighting.  This  lamp  is  superior  to 
other  lamps  used  for  commercial  purposes  in  respect  to 
efficiency,  distribution  of  light,  color  of  light  and  low 
maintenance  cost.  Its  principal  feature  is  its  high 
efficiency,  which  even  without  its  other  advantages 
would  undoubtedly  soon  establish  for  this  lamp  an 
important  position  in  street  lighting. 

Efficiency.  —  Readings  made  with  the  luminometer 
show  that  a  luminous  lamp  consuming  310  watts  at  the 
terminals  gives  the  same  intensity  of  illumination  at  a 
distance  of  309  feet  that  the  480-watt  direct-current 
series  enclosed  arc  lamp  gives  at  a  distance  of  275  feet 
and  that  the  480-watt  alternating-current  enclosed 
series  lamp  gives  at  247  feet. 

Distribution. — In  the  direct-current  open-carbon  arc 
the  positive  (upper)  carbon  forms  a  crater  of  small  area 
which  emits  over  qo  per  cent,  of  the  light.  The  axis 
of  maximum  light  distribution  is  at  an  angle  of  about 
45  degrees  with  the  horizontal,  and  the  intrinsic 
brilliancy  is  unduly  high.  The  well-known  disadvan- 
tages of  the  open  arc  are  : 

1.  Poor  diffusion  resulting  in  the  casting  of  hard 
black  shadows  from  nearby  objects. 

2.  Wide  variation  in  illumination  due  to  the  wan- 
dering of  the  arc. 

3.  Intense  illumination  in  the  vicinity  of  the  lamp 
with  greatly  decreased  illumination  at  the  light  inter- 
secting point  between  poles. 

The  enclosed  arc  lamp' effects  considerable  improve- 
ment in  these  particulars,  ^s  distribution  and  diffusion 
of  the  light  are  better  because  of  the  longer  arc  and  the 
blunter  ends  of  the  carbon  points. 

The  luminious  arc  lamp,  however,  effects  still  great- 
er improvement  by  the  possession  of  qualities  of  dis- 
tribution and  diffusion  that  render  this  lamp  ideal  for 
street  lighting.  All  the  light  comes  from  the  arc  which 
is  exceedingly  long,  a  feature  which  gives  a  nearly 
horizontal  axis  of  maximum  distribution  and  at  the 
same  time  eliminates  heavy  shadows  and  contrasts. 
Moreover,  the  maximum  and  minimum  luminometer 
readings  differ  but  slightly,  for  the  eloctrodes  offer 
practically  no  obstruction  to  the  light  and  the  dis- 
tribution is  not  disturbed  by  the  wandering  of  the  arc. 

Color. —  The  color  of  the  luminous  arc  light  is 
pleasant  for  street  illumination.  The  light  has  a  spec- 
trum which  is  practically  the  same  as  that  of  sunlight 
and  as  white  as  any  artificial  light  in  commercial 
service  to-day. 

Low  Maintenance  Cost. — The  maintenance  cost  of 
the  luminous  arc  lamp  is  very  low.  The  upper  elec- 
trode is  copper  and  the  arc  burns  at  a  comparatively 
low  temperature,  which  results  in  an  average  life  of 
about  4,500  hours  for  this  electrode  and  a  practically 
negligible  cost  for  renewal.  The  lower  electrode  has  a 
burning  life  of  150  to  175  hours,  which  allows  one  man 
to  take  care  of  and  trim  a  much  greater  number  of 
lamps  than  is  possible  with  open  or  enclosed  carbon 


arc  lamps.  This  long  burning  feature  and  the  fact 
that  only  one  electrode  must  be  renewed  gives  marked 
economy  in  maintenance. 

The  Series  Rectifier  Outfit. 

The  station  end  of  the  series  luminous  arc  rectifier 
system  includes  a  constant  current  transformer  connect- 
ed to  the  alternating-current  source  and  the  series 
mercury  are  rectifier  panel  with  its  accessories. 

Constant-Current  Transformer.  —  The  constant- 
current  transformers  used  with  the  rectifier  outfit  have 
the  same  general  appearance  and  characteristics  as 
those  used  with  the  series  alternating  arc-lighting 
system. 

The  primary  windings  of  the  transformer  (see  Fig.  4) 
are  connected  to  an  alternating  current  supply  of  prac- 
tically any  voltage.    The  secondaries  are  connected 


Series  Mercury  Arc  Rectifier. 


through  small  reactances  to  the  anodes  or  alternating- 
current  terminals  of  the  rectifier  tube.  A  tap  at  the 
middle  of  the  secondary  connects  the  transformer  with 
one  end  of  the  direct-current  circuit  on  which  the  lamps 
operate. 

The  proper  adjustment  for  current  in  the  lighting 
circuit  is  obtained  by  small  weights  attached  to  the 
rocker  arms  which  support  the  movable  coils  of  the 
transformer.  The  transformer  will  regulate  from  full 
load  to  slightly  below  one-half  load  with  constant 
secondary  current. 

The  constant  current  transformers  for  outfits  of  under 
50  lights  capacity  are  air  cooled,  while  the  50-light  and 
larger  sizes  are  oil  cooled. 

Reactances. — The  small  reactive  coils  already  re- 
ferred to  are  enclosed  in  a  common  case  and  protect 
the  secondary  from  inductive  kicks  or  high-frequency 
oscillations  which  may  be  caused  by  disturbances  on 
the  line  circuit. 

Another  reactive  coil  is  inserted  in  the  direct-current 
side  of  the  rectifier  circuit  in  series  with  the  lamps  in 
order  to  reduce  the  pulsations  of  the  rectified  circuit. 

Rectifier  Tube. — The  rectifier  tube  is  the  means  by 
which  the  alternating  constant  current  is  changed  to 
direct  current  for  the  series  circuit.  It  consists  of  an 
exhausted  glass  vessel  containing  one  carbon 
anode  or  positive  terminal  in  each  of  the  two  upper  side 
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arms,  two  mercury  starting  anodes  and  the  mercury 
cathode  or  negative  terminal  at  the  bottom  of  the  tube. 

The  rectifier  tube  is  supported  on  the  panel  in  a 
movable  wooden  holder.  The  tube  is  put  into  operation 
by  shaking  it  slightly,  which  causes  a  flow  of  mercury 
between  the  mercury  starting  anodes  and  the  mercury 
cathode,  thereby  bridging  the  circuit  and  permitting  a 
flow  of  current  from  the  low  voltage  exciting  circuit 
connected  to  the  starting  electrodes.  The  breaking  of 
this  bridge  causes  the  formation  of  a  small  arc  at  the 
bottom  of  the  tube  between  the  starting  anodes  and  the 
cathode.  With  this  small  arc  in  operation  the  main  arc 
can  be  established  by  closing  the  primary  switch  of  the 
constant-current  transformer,  which  throws  the  second- 
ary of  the  transformer  in  circuit  with  the  operating 
anodes  of  the  tube. 

With  the  tube  operating  at  four  amperes  there  is  a 
drop  equivalent  to  about  25  volts  or  a  loss  of  100  watts 
which  is  constant  at  all  loads.  Under  normal  operating 
conditions  the  average  life  of  the  tubes  on  25,  50  and 
75-light  circuits  is  over  400  hours.  Reports  from  com- 
mercial installations  show  that  the  maximum  life  re- 
ported is  over  1,200  hours.  Following  is  a  quotation 
from  a  paper  read  by  W.S.  Barstow  before  the  National 
Electric  Light  Association  at  its  convention  held  at 
Atlantic  City  in  June,  1906  : 

"There  have  now  been  in  operation  in  Portland  for 
several  months  over  800  lamps  with  rectifiers,  and  the 
installation  is  being  rapidly  increased  as  fast  as  deliver- 
ies can  be  made.  The  system  has  proved  successful 
and  has  fulfilled  expectations.  Considerable  difficulty 
in  the  form  of  static  discharges  and  short  life  was  at 
first  experienced  with  the  tubes.  The  tubes,  which 
were  of  small  size,  were  subjected  to  very  rigid  require- 
nrents  on  account  of  the  alternating-current  pressure  of 
18,000  volts,  a  pressure  which  was  very  much  higher 
than  anything  yet  attempted  with  mercury  arc  rectifiers. 
The  tubes  have  now  averaged  over  650  hours  and 
several  have  exceeded  730  hours,  500  hours  being  the 
economical  requirement,  and  anything  above  this  being 
in  the  nature  of  a  gain  in  the  original  calculated 
efficiency  of  the  system." 

Capacity. — The  standard  sets  are  designed  for  12,25 
and  50  lights, although  outfits  of  larger  capacity  can  be 
furnished  if  required. 

Frequency. — One  of  the  most  important  advantages 
in  connection  will  this  system  is  the  readiness  with 
which  it  can  be  adapted  to  circuits  of  any  frequency 
from  25  to  140  cycles.  The  standard  sets  are  designed 
for  60  cycles,  but  outfits  have  been  designed  for  and 
are  in  operation  on  circuits  <)f  25,  33  and  40  cycles. 

Efficiency  and  Power  Factor. — The  efficiency  of  the 
rectifier  sets  when  operated  at  full  load  with  rate  prim- 
ary voltage  and  frequency  varies  from  85  to  90  per 
cent,  depending  upon  the  capacity  of  the  set.  Under 
the  same  conditions  the  power  factor  varies  from  65  to 
70  per  cent. 

Switchboards. — The  switchboard  consists  of  a  single 
piece  of  blue  Vermont  marble  62  by  24  by  2  inches, 
supported  on  a  pipe  frame  eight  feet  high.  These 
boards  are  designed  for  installation  immediately  in 
front  of  the  constant-current  transformer  and  are  not 
a  portion  of  a  complete  switchboard. 

The  following  equipment  is  mounted  on  each  board: 
One  mercury  rectifier  tube,  one  tube  holder,  one  handle 
for  starting  tube,  one  ammeter  in  protecing  case,  two 


open-circuiting  plug  switches,  one  short-circuiting 
plug  switch,  two  primary  plug  switches  (double-throw 
switces  are  furnished  with  50  light  sets),  one  .starting 
switch,  one  blower  motor  switch. 

Blower. — A  blower  for  cooling  the  rectifier  tubes  is 
furnished  with  each  set.  This  blower  is  direct-con- 
nected to  a  small  horsepower  motor  operated  from 
either  a  single-phase  or  a  three-phase  circuit.  If 
several  sets  are  installed,  one  larger  blower  with  the 
proper  system  of  distributing  the  air  can  be  used  tor 
cooling  all  the  tubes. 

Installation. — The  series  rectifier  system  was  first 
introduced  about  one  year  ago,  and  since  its  introduc- 
tion orders  have  been  received  for  over  80  sets  with  a 
total  capacity  of  4,500  luminous  arc  lamps,  the  largest 
installation  being  at  Portland,  Ore.,  where  a  system  of 
1,200  lights  capacity  has  recently  been  installed. 


Branch  Office  ot  The  CANAOIA.N  EttcTKiCAL  New- 
Room  B34  Board  of  TraJe  Buildini;. 

November  3,  1900. 

The  rapid  and  continued  rise  in  copper  is  apt  to  prove  a  serious 
question  in  Montreal.  Some  very  heavy  contracts  have  been 
taken  in  both  in-door  and  out-door  wiring,  and  although  some  of 
the  better  contractors  are  protected  in  the  shape  of  a  yearly 
contract  with  the  manufacturers,  yet  it  is  a  question  whether 
this  protection  will  be  of  benefit  if,  as  seems  likely,  the  manu- 
facturers will  not  be  able  to  buy  copper  at  all  for  love  or  money. 
It  is  high  time  some  Canadians  took  an  interest  in  providing  us 
with  some  of  our  own  copper,  as  it  looks  verj-  much  as  if  the 
hold-up  was  caused  by  the  .American  syndicate. 

The  Dominion  Burglar}'  &  Guarantee  Company  are  building; 
new  and  handsome  quarters  on  St.  James  street  west,  near 
X'ictoria  Square.  The  building  will  be  of  fire-proof  construction, 
and  the  contract  for  wiring,  which  is  in  iron  conduit,  has  been 
awarded  to  Mr.  P.  Lahee. 

As  a  better  price  can  now  be  had  for  the  old  copper  wire  on 
the  poles,  which  has  done  serv^e  for  several  years,  than  what  it 
cost  originally  when  it  was  put  up,  some  of  these  ornamental 
circuits  ending  in  nowhere  are  being  rapidly  taken  down. 

The  (5)uebec  provincial  tax  on  foreign  travellers  is  just  abc>ut 
beginning  to  be  felt  now  as  a  first-class  nuisance.  There  is 
hardlv  one  electrical  firm  in  Montreal  who  has  a  good  word  to 
say  for  it,  as  in  many  instances  travellers  have  simply  stopped 
coming  here,  and  we  get  out  of  touch  with  the  latest  quotations 
of  the  .American  market.  The  bill  is  what  may  certainly  be 
termed  "pettj-  politics  in  the  extreme." 


Engine  vibrations  have  been  overcome  by  a  special  founda- 
tion built  for  a  20  h.  p.  gas  engine  driving  a  ij'j  k.  w.  lighting 
dynamo  in  a  London  house.  The  foundation  consists  of  a  5-in. 
bed  of  concrete  on  which  were  laid  ten  3X4''j-in.  timbers, 
spaced  6  in.  apart.  A  series  of  2-in.  holes  were  bored  in  the 
top  of  each  timber,  and  in  these  holes  were  inserted  powerful 
helical  springs,  capable  of  carrying  500  lbs.  with  'i-in.cot.ipres- 
sion,  there  being  forty-eight  springs  in  all.  These  springs  sup- 
port a  galvanized-iron  traj-,  10  ft.  long  by  5  ft.  wide,  which 
contains  a  concrete  base,  2  ft.  S  in.  thick,  upon  which  the  engine 
is  erected.  The  exhust  and  compressed  air  connections  to  the 
engine  are  of  flexible  metallic  tubing,  while  all  other  piping  con- 
nections are  made  through  rubber  hose.  When  the  engine  was 
started  on  this  foundation,  it  was  found  that  the  vibrati  on  had 
been  eliminated,  but  a  slight  longitudinal  swaying  of  the  engine 
was  noticed  at  first.  This  vibration  was  prevented  by  locating 
a  timber  guide  at  either  end  of  the  spring  supported  platform, 
since  which  the  outfit  is  said  to  have  operated  absolutely  with- 
out noise.  This  is  a  simple  and  casily-constrxicted  form  of 
cushioned  foundation,  bvit  has  the  disadvantage  that  it  is  applic- 
able to  comparatively  small  units  only. 
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TORONTO  BRANCH  A.  1.  E.  E. 

The  opening  meeting  for  the  season  of  the  Toronto 
Branch  of  the  American  Institute  of  Electrical  Engi- 
neers was  held  at  the  Engineers'  Club  rooms,  96  King 
street  west,  Friday  evening,  November  9th.  The  at- 
tendance of  members  and  visitors  numbered  upwards 
of  sixty.  The  President,  Mr.  R.  G.  Black,  presided, 
while  Mr.  Louis  W.  Pratt,  who  has  recently  removed 
to  Toronto  from  Brantford,  discharged  the  duties  of 
Secretary.  The  President  spoke  very  hopefully  of  the 
outlook  for  the  Branch  and  some  very  interesting 
papers  are  expected  during  the  season. 

The  paper  of  the  evening  was  entitled  "The  Nernst 
Lamp,"  the  author  being  Mr.  A.  E.  Fleming,  who  is 
well  known  as  the  Nernst  lamp  expert  in  Canada. 

Mr.  Fleming  was  unable  to  be  present,  having  been 
called  to  Pittsburg,  but  his  paper  was  presented  in  a 
very  interesting  manner  by  Mr.  G.  C.  Keyes.  The 
various  parts  of  the  Nernst  lamp  were  exhibited  for 
examination, and  Mr.  Keyes  was  called  upon  to  answer 
numerous  questions  regarding  its  construction  and 
operation.  At  the  conclusion  of  the  discussion  he  was 
tendered  a  hearty  vote  of  thanks. 


ACCIDENTS  IN  POWER  HOUSE  OPERATION. 

We  often  hear  of  accidents  that  occur  to  the  opera- 
tors or  apparatus  in  central  stations. 

We  are  naturally  more  or  less  interested  in  knowing 
the  cause  or  reason  for  these  accidents.  Investigation 
has  shown  that  about  ninety  per  cent,  of  the  accidents 
are  caused  by  carelessness  on  the  part  of  the  operator 
or  an  assistant.  Many  ingenious  devices  have  been 
designed  to  overcome  carelessness  on  the  part  of 
operators,  such  as  interlocks,  tell-tales,  and  so  forth. 

It  is  the  intention  of  the  designing  engineer  to  make 
power  house  apparatus  as  fool-proof  as  possible.  Yet 
with  as  many  safe-guards  as  can  be  thought  of  opera- 
tors sooner  or  later  become  careless  and  accidents  are 
generally  the  result,  often  causing  severe  strains  to  be 
thrown  on  apparatus,  which  sometimes  lead  to  serious 
trouble. 

In  a  certain  power  house  the  generators  were  con- 
nected to  water  weeels,  and  in  order  to  bring  the 
generators  to  a  stop  it  was  the  custom  of  the  operator 
to  short-circuit  the  terminals  by  means  of  a  piece  of 
cable  after  the  water  valves  had  been  closed.  This 
was  done  because  the  valves  leaked  enough  to  keep 
the  water  wheels  turning,  but  after  being  brought  to  a 
stop  the  leakage  pressure  was  not  enough  to  start 
them.  The  operator  in  this  instance,  through  care- 
lessness or  forgetfulness,  short-circuited  a  unit  that 
was  running  at  full  voltage,  and  which  was  "cut  in" 
on  the  bus  bars.  This  unhappily  resulted  in  the  loss 
of  the  attendant's  life  as  well  as  causing  a  considerable 
amount  of  damage  to  the  electrical  apparatus  through- 
out the  station. 

There  have  also  been  a  number  of  cases  in  which 
trouble  has  resulted  because  the  operator  took  some 
one's  word  that  things  were  all  right.  This  is  a  bad 
policy, and  if  possible  everything  should  be  checked  over 
when  any  undertaking  is  in  hand.  When  new  apparatus 
is  installed  and  is  about  to  be  started  those  who  have 
been  assisting  in  the  work  will  often  state  positively 
that  all  connections  have  been  properly  made.  In  many 
cases  this  has  proven  to  be  incorrect  and  the  result  in 
some  instances  has  been  loss  of  time  and  suspension  of 


service  together  with  a  severe  strain  on  the  apparatus. 

Lack  of  technical  knowledge  has  been  a  consider- 
able drawback  to  many  operators.  Operators  who 
have  started  in  as  oilers  and  have  been  promoted  to 
electrical  attendants  have  been  taught  and  have  also 
learned  by  observation  that  by  closing  certain  switches 
they  could  obtain  certain  results.  As  long  as  every- 
thing runs  smoothly  such  men  are  very  satisfactory 
attendants.  But  if  something  out  of  the  usual  takes 
place  they  are  in  most  cases  helpless  and  often  cause 
additional  trouble  by  mistakes  they  make  while  at- 
tempting to  correct  trouble. 

There  was  one  case  in  which  the  installation  of 
some  250  k.  w. ,  60  cycle  generators  direct-connected 
to  water  wheels  was  left  to  a  man  who  claimed  that 
he  was  well  versed  in  this  class  of  work.  The 
machines  were  stored  in  the  power  house  and  subject- 
ed to  more  or  less  moisture.  After  being  erected  and 
started  up  they  could  apparently  be  raised  to  only  half 
voltage.  A  load  was  thrown  on,  however,  and  an 
attempt  made  to  raise  the  voltage  by  speeding  up  the 
water  wheel.  Then  the  insulator  broke  down  between 
phases,  resulting  in  the  burning  out  of  one-third  of  the 
winding. 

The  second  machine  was  put  through  the  same 
operation,  and  the  instrument  transformer  burned  out. 
This  put  an  end  to  the  experiments  until  the  company 
manufacturing  the  apparatus  could  be  communicated 
with.  Investigation  showed  that  the  transformer 
voltmeter  was  connected  up  for  the  wrong  ratio  and 
the  voltmeter  was  reading  only  one-half  of  the  true 
voltage  of  the  generator. 

An  amusing  incident  which  will  illustrate  the  lack 
of  knowledge  on  the  part  of  an  operator,  and  also 
give  an  idea  of  the  class  of  men  sometimes  found 
handling  electrical  apparatus,  occurred  a  short  time 
age.  Several  sub-stations  containing  oil-cooled  trans- 
formers were  installed  in  connection  with  a  high  ten- 
sion transmission  line.  One  of  the  operators  who  had 
just  been  placed  in  charge  of  one  of  these  sub-stations 
called  up  the  erecting  engineer  and  requested  that  he 
come  at  once  to  the  sub-station  and  remove  some 
frogs  that  had  gotten  into  the  transformers.  Upon 
being  asked  how  he  knew  there  were  frogs  in  the 
transformers,  he  innocently  replied  that  anybody  who 
know  anything  at  all  could  tell  by  the  bubbles  coming 
to  the  surface  of  the  oil. 

Such  are  the  men  to  whose  tender  mercies  power 
house  apparatus  is  somtimes  intrusted.  But  it  is 
through  carelessness  rather  than  ignorance  that 
trouble  usually  comes.  Intelligent  care  and  common 
sense  are  the  elements  most  needed  in  the  handling  of 
electrical  machinery. — H.  Gilliam,  in  The  Electrical 
Journal. 


Tlie  De  La  V^ergne  Machine  Company,  foot  of  East  ijfitli 
street,  New  York  City,  has  just  issued  a  folder  describing-  the 
Klein  water  cooling  tower  built  by  them.  These  towers  will 
cool  the  water  to  from  5  t6  15  degrees  below  the  temperature 
of  the  atmosphere. 

Representative  Wanted  for  Electricity  Meters 

Kirst  class  rtlerences  re.iuirtd.  Ki  iskk  .Sl  Sc  hmidt.  JohBnnisslrasse 
20  Berlin  N.,  (ierniany. 


WANTKO-'ShVKRAt,  PERSONS  ()!•  I'KOMINHNCK  AND  MHANS 
to  join  advertiser  in  n  most  promising  and  hIgh-clBss  Riound  floor 
proposition  of  considerable  manniUide.  In  the  eleclriial  field  all  experi- 
menting and  te^tillw  done,  no  opposition,  an  assured  success  from  the 
start;  $s.ooo  upwaid'*  reiiiiired  in  each  case;  conuntinications  in  strict 
confidence.  Apply  first  instances  care  Canadian  Klectrical  Nkwh, 
Toronto. 
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I    QUESTIONS  AND  ANSWERS  | 
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GENERAL  RULES  TO  BE  OBSERVED  BY  CORRESPONDENTS: 

1.  All  enquiries  will  be  answered  in  the  order  received,  unless  special  circum- 

stances warrant  other  action. 

2.  Questions  to  be  answered  in  any  specified  issue  should  be  in  our  hands  by 

the  close  of  the  month  preceding  publication. 

3.  Questions  should  be  confined  to  subjects  of  general  interest.    Those  pertain 

ing  to  the  relative  value  of  different  makes  of  apparatus,  or  which  for  in' 
telligent  treatment  should  be  placed  in  the  hands  of  a  consulting  engineer, 
cannot  be  considered  in  this  department. 

4.  To  avoid  tiouble  and  unnecessary  delay,  correspondents  should  state  their 

questions  clearly,  so  that  there  can  be  no  possible  doubt  as  to  the  infor- 
mation required. 

J.    In  all  cases  the  names  ot  our  correspondents  will  be  treated  confidentially. 


Question  No.  i. — Will  you  kindly  explain  to  me 
the  principle  upon  which  the  hydraulic  ram  works, 
and  where  it  finds  its  application. 

Answer. — The  hydraulic  ram  is  a  machine  which  has 
been  in  use  for  a  great  many  years,  the  principle  of  its 
operation  having  been  discovered  by  Whitehurst  in 
1772,  but  the  device  at  that  time  was  of  course  very 
crude.     It  was  later  perfected  by  Montgolfier  in  1796, 
from  which  time  the  design  has  been  steadily  improved 
and  the  application  greatly  increased.    The  general 
use  of  the  ram  is  in  locations  where  a  low  fall  of  water 
is  obtainable,  and  where  it  is  desirable  to  elevate  a 
portion  of  this  water  to  a  greater  height  than  the  origi- 
nal source.    The  principle  of  the  ram  is  the  employ- 
ment of  the  dynamic  pressure  produced  by  stopping  a 
column  of  moving  water  to  raise  a  portion  of  such 
water  to  a  high  level.     The  ram  consists  of  what  is 
known  as  a  drive  pipe,  which,  as  a  general  rule,  is 
never  less  than  15  ft.  in  length  and  should  not  have  a 
fall  of  less  than  i}^  ft.    The  end  of  this  drive  pipe  dis- 
charges through  a  check  valve  into  an  air  chamber, 
out  of  the  bottom  of  which  the  delivery  pipe  is  taken 
and  run  to  a  point  at  the  desired  height.     In  the 
drive  pipe,  close  to  the  point  where  it  enters  the  reser- 
voir, a  waste  valve  is  placed,  which  closes  in  such  a 
way  as  to  cut  off  the  flow  of  water  from  the  drive  pipe 
into  the  waste  pipe.    This  waste  valve  is  so  arranged 
by  counterbalancing  that  the  pressure  due  to  the  static 
head  of  water  in  the  drive  pipe  is  not  sufficient  to  keep 
it  closed.    The  operation  of  the  ram,  therefore,  is  as 
follows  :    The  waste  valve  is  open,  and  water  flows 
down  through  the  drive  pipe  from  the  reservoir,  and 
discharges  through  the  waste  valve  until  the  speed  of 
such  water  is  sufficient  to  make  the  waste  valve  close. 
The  momentum  of  the  water  in  the  drive  pipe  produces 
a  very  great  pressure  on  the  waste  valve,  and  holds 
same  tightly  against  its  seat.    The  water  must  neces- 
sarily find  some  outlet,  and  it  therefore  passes  through 
the  check  valve  into  the  air  chamber,  producing  a  great 
pressure  in  this  receptacle,  which  subsequently  drives 
the  water  through  the  delivery  pipe  up  to  the  point  of 
desired  elevation.      As  soon  as  the  water  in  the  drive 
pipe  comes  to  rest,   the  only  force  holding  the  waste 
valve  closed  is  that  due  to  the  static  head,  and,  as  be- 
fore stated,  this  valve  is  so  counterbalanced  that  this 
head  is  not  sufficient  to  keep  it  closed.  It  therefore  opens 
and  allows  the  water  to  flow  through  the  drive  pipe 
into  the  waste  pipe,  until  again  such  speed  is  reached 
as  to  make  the  waste  valve  close,  the  water  then  driv- 
ing into  the  air  chamber  in  the  same  way  as  previously 
described.     It  is  customary  to  make  the  area  of  the 
delivery  pipe  about  one  quarter  that  of  the  drive  pipe, 
and  data  is  available  which  shows  that  with  a  fall  of  10 


ft.  water  can  be  forced  very  nearly  to  a  height  of  1 50  ft., 
though,  of  course,  the  volume  of  such  water  will  be 
small  compared  to  the  amount  which  comes  down  the 
drive  line.  Some  manufacturers  are  prepared  to  guar- 
antee that  their  rams  will  deliver  one  seventh  of  the 
total  water  coming  down  the  drive  pipe  to  a  height  five 
times  that  of  the  fall.  This,  of  course,  is  under  certain 
fixed  conditions,  one  of  which  is  the  length  of  the 
drive  pipe.  The  longer  this  pipe,  the  higher  of  course 
will  be  the  elevation  to  which  water  can  be  forced. 


Question  No.  2. — Could  you  inform  us  if  there  are 
any  towns  in  Canada  that  are  using  125  to  133  cj"cles 
alternating  current. 

Answer. — Up  till  recent  years,  almost  all  the  towns 
requiring  but  small  plants  were  133  cycles.  The  great 
majority  of  these  have  been  recently  enlarged,  and  it 
has  been  the  almost  invariable  practice  to  change  over 
to  60  cycles.  We  cannot  furnish  you  with  a  complete 
list  of  plants  which  have  not  been  so  changed  over, 
but  would  refer  you  to  the  publication  covering  elec- 
trical plants  in  the  United  States  and  Canada  issued  by 
the  Street  Railway  Journal.  From  this  you  will  be  able 
to  get  full  information  covering  practically  every  plant 
in  Canada,  such  as  the  size  and  make  of  generators 
used,  the  frequency,  the  voltage,  number  of  phases, 
etc. 


Question  No.  3. — Will  you  kindly  give  me  some 
figures  pertaining  to  the  use  of  aluminum  wires  as 
electric  conductors  for  transmission  work. 

Answer. — In  practically  all  cases  where  the  instal- 
lation of  aluminum  is  permissible,  the  conductors  are 
made  in  the  form  of  a  cable,  under  which  circumstance 
a  given  cross  section  of  metal  has  a  greater  flexibility 
and  a  greater  strength  than  solid  wire  with  an  equiv- 
alent cross  section.  Copper  weighs  approximately 
three  and  one  third  times  more  than  aluminum,  but 
the  conductivity  of  aluminum  is  only  63%  of  a  copper 
wire  having  an  equal  cross  sectional  area,  and  there- 
fore an  aluminum  wire  or  cable,  to  have  the  same  con- 
ductivity as  any  certain  size  of  copper  wire,  must  have 
a  cross  sectional  area  1.6  times  as  great.  Considering 
this  matter  of  conductivity  and  weight,  you  will  see 
trom  the  above  figures  that  the  weight  of  an  aluminum 
wire  of  equal  conductivity  will  only  be  48%  of  the 
weight  of  a  copper  conductor  of  similar  conductivity, 
or  approximately  one  half.  Therefore,  if  copper  costs 
twenty  cents  per  pound,  and  aluminum  can  be  pur- 
chased at  forty  cents  per  pound,  the  cost  of  the  two 
metals  at  the  point  of  manufacture  will  be  identical 
for  the  same  carrying  capacity.  Vou  must,  however, 
give  consideration  to  the  question  of  freight,  if  you  are 
thinking  of  shipping  any  quantity  of  either  metal  to 
some  distant  point.  The  aluminum  is  only  one  half 
the  weight  of  the  copper,  and  therefore  a  saving  can 
certainly  be  made  in  favor  of  this  metal.  On  the  other 
hand,  it  is  probable  that  the  railway  companies  will 
charge  a  slightly  higher  freight  rate  per  loo  pounds  for 
aluminum  than  they  charge  for  copper,  owing  to  the 
fact  that  for  a  given  weight  the  aluminum  will  take  up 
more  car  space.  The  matter  of  making  joints  in 
aluminum  conductors  was  tor  some  time  a  serious 
difficulty,  but  the  use  of  the  aluminum  sleeve  and  a 
twist  joint  has  now  overcome  this  trouble  in  an  en- 
tirely satisfactory  way. 


November,  iqo6 


THE  CANADIAN  ELECTRICAL  NEWS 


THE  LATE  W.  T.  JENNINGS,  C.  E. 

Mr.  William  T.  Jennings,  of  Toronto,  the  widely 
known  consulting  engineer,  died  of  paralysis  at  Lans- 
ing, Mich.,  on  Wednesday,  October  24th.  He  was 
in  Lansing  inspecting  the  lines  of  the  Michigan  United 
Railways,  and  was  a  guest  of  Mr.  J.  R.  Elliott,  mana- 
ger of  that  road,  when  his  death  occurred.  Mr.  Jen- 
nings was  one  of  the  best  known  civil  engineers  on 
the  American  continent.  His  experience  began  on  the 
old  Great  Western  Railroad.  During  the  construc- 
tion of  the  Canadian  Pacific  Railway,  he  had  charge  of 
section  B,  with  headquarters  at  Rat  Portage  (now 
Kenora).  Afterwards  he  was  given  charge  of  a  section 
stretching  eastward  from  the  Pacific  coast  350  miles, 


ed  in  connection  with  the  transmission  line  and  electric 
railway  of  the  Toronto  and  Niagara  Power  Company 
between  Niag^ara  Falls  and  Toronto. 

Mr.  Jennings  was  a  member  of  the  Institute  of 
Civil  Engineers  and  the  Engineers'  Club  of  Toronto, 
Past  President  of  the  Canadian  Society  of  Civil 
Engineers,  and  an  honorary  examiner  of  the  School  of 
Practical  Science. 

Mr.  Jennings  had  reached  the  age  of  sixty.  He  was 
born  in  Toronto,  a  son  of  Rev.  Dr.  Jennings,  for  many 
years  minister  of  the  old  Bay  Street  Presbyterian 
church,  and  was  educated  at  Upper  Canada  College. 
One  son,'  Gorden  T.  Jennings,  survives  him.  His 
wife  predeceased  him  by  several  years.     It  is  said  of 


The  I-ath  W.  T.  Jenninc;s,  (.'.  E. 


a  piece  of  work  requiring  great  engineering  skill,  but 
which  was  successfully  completed. 

On  the  completion  of  the  road,  Mr.  Jennings  was 
appointed  chief  resident  engineer  of  the  western  divi- 
sion, with  headquarters  at  Toronto.  He  held  this 
position  until  1890,  when  he  resigned  to  become  city 
engineer  of  Toronto.  This  position  he  resigned  two 
years  later  to  engage  in  a  consulting  practice.  He 
built  the  Niagara  Falls  Park  and  River  Railway  and 
the  Gait,  Preston  &  Hespeler  Electric  Railway,  and 
was  chief  engineer  for  the  famous  Crow's  Nest  Pass 
Railway.  He  made  reports  on  several  important 
Government  works,  such  as  the  Halifax  and  Esqui- 
mault  docks.  At  the  time  of  his  death  he  was  prepar- 
ing a  report  on  the  Louise  Basin  at  Quebec. 

I^dr  the  past  to  years  Mr.  Jennings  had  been  engag-' 


Mr.  Jennings  that  none  lived  up  to  a  higher  sense  of 
professional  honor  than  he. 


TORONTO  RAILWAY  ENGINEERS'  CLUB. 

A  meeting  was  held  at  the  King  E-dward  Hotel, 
Toronto,  last  month  with  the  object  of  establishing  a 
club  for  railway  engineers  similar  to  the  railway  clubs 
existing  in  the  leading  centres  in  the  United  States. 
Mr.  F.  H.  Burroughs,  of  Belleville,  occupied  the  chair. 
It  was  decided  to  appoint  a  strong  committee  to  draft 
a  constitution  and  by-laws. 


There  is  no  limit  to  the  business  that  can  be  created  by  good 
advertising:  in  th?  rlg-ht  mediums  at  the  right  time.  —  Printers' 
Ink, 


326 


TMfc  CAINADIAM  ELECTRICAL  NEWS 


November,  1906 


RECENT  INCANDESCENT  LIGHTING  PROGRESS 


Since  the  commercial  production  of  the  single-phase 
railway  motor  the  most  striking  advance  in  the  electri- 
cal field  has  certainly  been  made  by  that  most  familiar 
of  all  electrical  appliances — the  incandescent  lamp. 
The  recent  production  of  50-watt  metalized  filament 
lamps  having  an  efficiency  of  2.5  watts  per  candle 
power  (mean  horizontal)  and  useful  life  of  500  hours 
marks  a  notable  step  forward,  for,  valuable  as  the 
higher  candle-powered  high-efficiency  units  are  in  the 
large  illumination  work  of  the  present  day,  it  remains 
for  the  ordinary  16  to  20-candle-power  lamp  to  meet 
the  requirements  in  the  great  majority  of  installations. 

In  a  paper  on  "Recent  Incandescent  Lamp  Improve- 
ments" presented  in  September  before  the  Vermont 
Electrical  Association  at  St.  Johnsbury,  Mr.  Francis 
W.  Willcox,  of  the  General  Electric  Company,  pointed 
out  a  number  of  significant  signs  of  the  times  in  the 
lighting  field.  By  reason  of  its  great  simplicity, 
moderate  cost,  ability  to  withstand  the  most  abusive 
conditions  as  to  surroundings,  divisibility  into  small 
units, noiselessness  of  operation, reliability  and  aesthetic 
attractiveness,  the  incandescent  lamp  is  almost  an 
ideal  piece  of  apparatus.  In  the  average  case  it  will 
certainly  have  the  preference  for  illuminating  work  at 
equal  or  better  efficiency,  and  with  the  recent  progress 
in  economy  for  a  given  production  of  light,  we  can 
expect  the  proportion  of  central  station  income  from 
incandescent  service  will  be  materially  augmented, 
the  field  widened  and  the  volume  of  business  greatly 
Increased.  The  investment  required  for  arc  lamps  is 
relatively  high;  small  units  are  unsatisfactory ;  the  limit 
of  frequency  is  about  40  cycles,  and  for  a.  c.  and  d.  c. 
circuits  two  types  of  lamps  are  required.  Even  the 
Nernst  lamp  is  available  for  alternating  current  only, 
in  this  country.  The  numerous  moving  parts  of  the 
arc  lamp  require  attention  and  adjustment  while  in 
service,  which  is  of  course  not  the  case  with  the  incan- 
descent. 

The  prices  of  high-efficiency  lamps  complete  with 
reflectors  are  now  sufficiently  low  to  bring  the  renewal 
costs  about  on  a  parity  with  those  of  the  old  3. 5  or  3. 1  - 
watt  lamp,  hence  these  lamps  can  be  supplied  on  the 
same  liberal  free  renewal  basis  as  ordinary  lamps,  and 
many  companies  have  adopted  the  policy  with  ad- 
vantage. In  the  efforts  to  improve'  the  distribution 
of  light  by  the  use  of  scientifically  designed  reflectors 
— and  this  is  quite  as  important  as  the  production  of 
more  efficient  filaments — a  new  Holophane  "  Bowl 
Reflector"  has  been  brought  out,  which  gives  uniform 
illumination  over  an  area  equal  in  diameter  to  1.5 
times  the  height  of  the  lamp  above  it,  giving  a  distance 
between  lamps  for  uniform  lighting  of  2.5  times  the 
height.  Results  like  these  are  nearly  ideal,  as  the 
curve  of  distribution  corresponds  very  nearly  to 
the  perfect  curve  of  uniform  illumination.  In 
comparison  with  the  50-watt  lamp  of  3.1-watt 
efficiency,  the  new  50-watt,  2.5  watt  efficiency  lamp 
shows  a  gain  of  20  per  cent,  in  economy  and  of  350 
per  cent,  in  life  for  the  same  efficiencj'.  One  must 
consider  the  long  years  of  painstaking,  plodding  work 
required  to  increase  the  useful  life  of  the  old  carbon 
filament  loo  hours,  or  about  35;  or  30  per  cent.,  to 
realias  what  progre.<>»  the  new  filament  has  made,  In 


the  case  of  series  lamps  of  low  voltage  the  improve- 
ment in  life  for  the  same  efficiency  is  about  500  per 
cent.  With  such  a  gain — practically  1  watt  per  candle- 
power  for  equal  life — the  high-efficiency  series  lamp 
should  be  able  to  compete  on  very  favorable  terms 
with  the  Welsbach,  which  is  such  a  serious  competitor 
for  suburban  street  lighting,  on  account  of  the  better 
value  of  small  and  more  frequently  placed  units  of 
light  for  this  class  of  service. 

In  the  case  of  the  tantalum  lamp,  the  change  of  re- 
sistance with  respect  to  change  of  voltage  gives  a 
more  favorable  condition  than  for  the  ordinary  carbon 
filament  in  respect  ro  the  effects  of  fluctuating  voltage 
upon  candle-power  and  life.  It  requires  nearly  twice 
the  per  cent  change  in  voltage  on  the  tantalum  that 
it  does  for  the  carbon  filament,  to  produce  the  same 
change  in  candle-power.  The  tantalum  lamp  has  a 
useful  life  of  about  700  hours  on  direct  current,  but 
only  about  200  on  alternating  circuits.  It  does  not 
seem  possible  to  reduce  the  size  much  below  22  candle- 
power  without  a  sacrifice  of  efficiency  below  2  watts 
per  candle.  Thus  the  16  candle-power  lamp  of  tanta- 
lum filament  has  an  efficiency  of  about  2.25  watts. 
The  lamp  burns  to  best  advantage  with  a  suitable  re- 
flector, and  in  a  pendant  position.  It  has  a  useful  life 
40  per  cent,  longer  than  the  3.1  or  2.5-watt  filaments, 
on  d.c.  circuits,  costs  about  three  times  as  much  as  the 
3.1  lamp,  2.4  times  as  much  as  the  2.5-watt  lamp,  or 
about  50  cents  net,  dating  from  September  i.  L'n- 
fortunately  it  is  somewhat  fragile,  and  suffers  from 
vibration.  Even  with  this  slight  disadvantage,  it 
should  compete  with  a  Welshach  mantle,  if  the  price 
of  the  present  incandescent  lamp  is  allowed  toward  a 
new  tantalum. 

Mr.  Wilcox  did  not  discuss  the  new  tungsten  lamp 
at  St.  Johnsbury.  and  in  view  of  the  announcement' 
that  this  lamp  is  new  on  the  market,  it  should  not  be 
overlooked  in  considering  the  latest  progress  in  the 
incandescent  field.  It  is  reasonable  to  expect  an 
efficiency  of  from  1.5  to  2  watts  per  candle-power  with 
the  tungsten  filament,  although  a  number  of  points  re- 
main to  be  definitely  determined  by  commercial  ex- 
perience with  this  type  of  lamp.  It  is  something  of  a 
question  just  how  well  the  tungsten  lamp  will  work  on 
both  a.  c.  and  d.  c.  circuits.  The  most  suitable  candle- 
power  for  various  efficiencies  are  as  yet  undetermined 
in  the  minds  of  lamp  users,  but  if  reasonable  first  cost 
and  life  can  be  guaranteed,  there  is  little  doubt  that 
the  ordinary  carbon  filament  will  be  generally  super- 
seded, particularly  as  tungsten  is  not  one  of  the 
specially  rare  elements.  Whether  central  stations  are 
disposed  to  supply  their  customers  with  high-efliciencv 
lamps  or  not,  the  consumer  will  certainly  procure  them 
sooner  or  later,  so  that  there  is  little  to  be  gained  in 
refusing  to  follow  the  epoch-making  advances  of  the 
past  two  years. 

A  great  deal  of  misunderstanding  has  occurred  in 
certain  central  stations  in  connection  with  the  intro- 
duction of  high-efliciency  lamps.  There  has  been  a 
fear  expressed  in  some  quarters  that  the  central  station 
business  would  sufter  by  the  adoption  of  improvements 
which  primarily  benefit  the  consumer.  A  bro-^dcr  vi«w 
than  (bis  should  obtain.     The  central  station  does  not 


November,  ,906  THE  CANADIAN  ELECTRICAL  NEWS 


327 


g'ive  the  consumer  more  electrical  energ'y  for  the  same 
money  by  adopting  the  high-efficiency  lamp;  it  simply 
gives  him  more  and  better  light  for  the  same  monthly 
bill.  It  is  often  hard  for  a  central  station  man  to 
realize  that  light  is  what  his  customers  desire,  instead 
of  so  many  kilowatt-hours  by  the  meter.  Then,  too, 
the  new  lamps  cannot  be  turned  out  fast  enough  to  de- 
moralize existing  conditions.  The  slightly  increased 
cost  is  a  small  matter  in  the  face  of  the  increase  of 
business  which  ought  to  follow  the  late  improvements 
in  incandescent  lamp  designs.  There  is  no  need  to 
wait  for  still  further  advances  before  taking  hold  of 
present  gains,  for  the  incandescent  lamp  is  a  relatively 
short-lived  piece  of  apparatus. — Electrical  Age. 


THE  EFFECT  OF  THE  HIGH-EFFICIENCY 
INCANDESCENT  LAMP. 

There  seems  to  be  some  misapprehension  in  certain 
quarters  as  to  the  effect  that  may  be  produced  by  the 
successful  development  ot  a  highly  efficient  incandes- 
cent lamp.  Fears  are  sometimes  expressed  that,  if 
such  lamps  as  the  tantalum  come  into  general  use,  or 
if  some  form  of  tungsten  lamp  shows  such  good  results 
in  practice  as  the  laboratory  tests  foreshadow,  the 
effect  will  be  very  gratifying  to  the  consumer,  but  far 
from  satisfactory  for  the  supplier  of  electrical  energy. 
This  idea  is  due  no  doubt,  says  The  Electrician,  to  the 
fact  that  the  charge  made  to  the  consumer  is  for  power^ 
not  for  light,  and  consequently,  if  the  power  for  a  given 
amount  of  light  is  reduced  by  a  more  efficient  lamp 
the  charge  becomes  less. 

That  such  fears  are  groundless  may  be  seen  most 
readily  by  referring  to  the  analogous  case  of  the  incan- 
descent gas  mantle.  The  position  of  the  gas  compan- 
ies would  certainly  not  have  been  so  prosperous  as  it 
is  at  present  but  for  the  advent  of  the  mantle.  The 
competition  of  the  electric  light  would  have  been  felt 
much  more  keenly.  No  doubt  for  the  same  amount  of 
light  less  gas  has  been  used,  but  the  business  of  the 
gas  companies  has  nevertheless  increased,  and  the  fact 
that  one  of  them  recently  supported  the  defendant  in  a 
gas  mantle  infringement  case  is  an  indication  that  they 
have  no  wish  to  restrict  the  free  use  of  economical  de- 
vices for  gas  lighting. 

There  is  still  a  popular  tendency  to  look  upon  the 
suppliers  of  electrical  energy  as  concerned  with  light 
alone,  whereas  the  supply  of  power  is  now  an  import- 
ant part  of  the  busirless,  and  increasingly  so.  The 
more  important  this  branch  becomes  the  less  will  the 
whole  output  be  affected  by  any  falling  off  in  the 
demand  through  the  use  of  more  economical  devices. 

Apart  from  the  question  of  present  consumers,  there 
is  the  important  one  of  competing  with  the  gas  com- 
panies for  consumers  in  the  future.  Here  the  high- 
efficiency  lamp  will  prove  an  important  factor  in 
influencing  a  certain  class  to  whom  the  other  advant- 
ages of  electric  light  may  not  appeal  sufficiently  to 
induce  a  change  from  the  gas  mantle. 
.  But  it  is  not  unlikely  that  the  competitive  value  of 
the  high-efficiency  lamp  will  be  more  apparent  in  street 
lighting  than  in  any  other  line.  At  present  the  flame 
arc  lamp  can  hold  its  own  against  the  various  forms  of 
gas  lighting  ;  but  the  great  majority  of  thoroughfares 
are  not  sufficiently  important  to  warrant  the  cost  of 
arc  lighting,  and  are  sufficiently  illuminated  by  low- 


pressure  gas  and  incandescent  mantles.  These  pro- 
duce a  fair  illumination,  the  light  being  given  at  points 
which  are  closer  together  than  would  be  possible 
commercially  with  arc  lamps,  and  consequently  with  a 
less  "spotty"  effect.  The  ordinary  glow  lamp  has  been 
found  to  be  too  costly  from  the  energy  point  of  view  for 
this  kind  of  work  ;  but  if  a  really  high  efficiency 
metallic  filament  lamp,  running  at  i  to  watts  per 
candle,  were  put  upon  the  market,  there  is  no  reason 
why  the  lighting  of  such  thoroughfares  should  not  be 
effected  electrically  as  cheaply  as  with  gas,  and  with- 
out the  disadvantage  of  the  frequent  renewals  which 
are  necessary  with  the  mantle. 

It  may,  therefore,  be  fairly  concluded  that  the 
advent  of  the  high-efficiency  lamp  will  not  cause  any 
decrease  of  the  load  on  electricity  generating  stations. 
There  might  possibly  be  a  somewhat  less  rapid  in- 
crease in  the  output  than  has  been  the  case  in  recent 
years,  but  even  a  falling  off  of  that  kind  is  improbable 
for  some  years  to  come. 

There  is  one  rather  important  point  that  must  be  borne 
in  mind  in  considering  this  question,  and  that  is  the 
minimum  candle-power  that  is  obtainable  commercially. 
For  a  great  many  purposes  an  8  c.p.  lamp  gives  all  the 
light  that  is  required,  and  when  that  is  insufficient  a 
more  pleasing  effect  is  obtained  by  using  three  lamps 
of  8  c.p.  than  one  of  24  c.p.  Where  the  8  c.p.  lamp 
is  not  powerful  enough  the  16  c.p.  lamp,  singly  or  in 
groups,  is  usually  to  be  preferred  to  lamps  of  higher 
power.  Generally  speaking,  the  more  subdivided  the 
light  the  more  pleasing  is  the  effect,  and  if  the  light 
could  be  so  far  subdivided  as  to  be  spread  over  the 
whole  of  the  ceiling  efficiently  the  result  would  be  ideal. 
Now,  the  higher  the  efficiency  of  a  filament  lamp  the 
greater  is  the  difficulty  of  making  a  lamp  of  low  candle- 
power,  the  more  so  that  the  tendency  is  to  use  the 
highest  pressures  permissible  for  supply.  This  dif- 
ficulty is  apparent,  for  example,  in  the  Nernst  lamp,  in 
which  filaments  for  less  than  a  quarter  of  an  ampere 
have  not  been  made  commercially.  On  low  pressures 
this  size  gives  a  comparatively  low  candle-power,  but 
the  effect  of  the  ends  of  the  filament  reduces  the  effici- 
ency, and  on  higher  pressures  the  candle-power  be- 
comes proportionately  increased.  In,  metal  filament 
lamps  it  is  difficult  to  get  the  metal  so  finely  drawn  as 
to  give  the  required  resistance  in  the  necessarily  short 
length,  and  therefore  such  lamps  for  a  pressure  of  220 
volts  are  likely  to  give  not  less  than  50  to  60  candles.  It 
follows, therefore, since  the  high-efficiency  lamp  is  likley 
to  be  of  a  considerably  higher  candle-power  than  those  in 
general  use,  that  there  will  be  no  rapid  replacement  of 
ths  carbon  lamp.  When  much  light  is  required  high- 
efficiency  lamps  will  no  doubt  be  used,  and  the  energy 
consumed  will  be  reduced,  but  in  those  cases  where 
the  light  required  is  small  the  carbon  lamp  will  remain ; 
or  if  it  is  replaced  the  light  will  be  increased,  and  the 
energy  consumed  will  not  be  much  affected.  Quite 
apart  from  these  reasons,  however,  human  inertia  will 
prevent  anything  in  the  way  of  a  rapid  change. 


People  get  rich  knowing  to-day  what  somebody  else 
will  want  to-morrow. 

A  New  York  firm  that  makes  a  specialty  of  electric 
installations  uses  the  following  catch-phrase  in  its 
advertisements!  "Wire  for  us  and  we  will  wire  for 
you." 
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The  Comparative  Cost  of  Steam  Engines,  Steam  Turbines 
and  Gas  Engines  for  Works  Driving 


Some  interesting  data  regarding  the  comparative 
cost  of  steam  engines,  steam  turbines,  and  gas  engines 
for  generating  electricity  for  light  and  power  in  a  large 
plant  are  given  by  W.  Schomburg  in  a  recent  number 
of  the  "Elektrotechnische  Zeitschrilt."  At  present  a 
number  of  independent  steam  engines  are  used. 

The  day  load,  assuming  that  half  the  machinery  is 
at  work  at  one  time  at  its  ordinary  load,  is  taken  as 
900  k.w. ,  and  the  night  load  is  about  250  k.  w.  No 
spare  plant  is  to  be  installed,  as  a  small  electric  plant 
with  battery  is  available  in  case  of  breakdown  ;  but 
future  extensions  are  to  be  allowed  for. 

Coal,  at  $4.50  a  ton,  delivered,  and  having  a  ther- 
mal value  of  12,500  B.  T.  U.  per  pound,  is  obtainable, 
and  also  coke  at  $5.75  a  ton  and  of  11,700  B.  T.  U., 
while  the  cost  of  water  is  5.4  cents  a  thousand  gallons. 

Assuming  that  the  future  extensions  amount  to  half 
the  present  power,  and  that  the  future  night  load  will 
not  exceed  one-third  of  the  future  day  load,  it  will  be 
advantageous  to  install  two  440-k.w.  machines  rather 
than  a  single  one  of  900  k.w.  A  third  similar  440-k. 
w.  set  can  then  be  added  later.  Allowing  for  300 
working  day's  in  the  year  with  lo-hour  day  shifts  and 
8-hour  night  shifts,  the  total  units  used  will  be  as 
follows  : — 

Day  shifts,  440  x  2  x  10  x  300  =  2,640,000  B.  T.  U. 
Night  shifts,  250  x  8  x  300  =    ...     600,000  B.  T.  U. 


Total  annual  units  3,240,000  B.  T.  U. 

The  two  generators  will  be  approximately  fully  load- 
ed during  the  day,  while  one  alone  will  be  run  during 
the  night,  and  will  be  only  partly  loaded. 

RECIPROCATING  STEAM  ENGINES. 

The  engines  are  assumed  to  be  of  the  three-crank, 
triple-expansion  type,  running  at  140  revolutions  per 
minute,  and  working  condensing  with  superheated 
steam  at  180  pounds  per  square  inch,  and  a  temper- 
ature of  250  degrees  to  275  degrees  C.  The  steam 
consumption  at  full  load  (allowmg  for  the  fact  that 
the  engines  will  not  be  running  at  quite  full  load  con- 
stantly) is  taken  as  11^  pounds  per  I.  H.  P. -hour, 
which,  with  a  generator  efficiency  of  92  per  cent,  and 
an  engine  efficiency  ot  88  per  cent. ,  making  a  combined 
efficiency  of  81  per  cent.,  gives  19^  pounds  per  kilo- 
watt-hour. 

At  night,  working  at  about  half  load,  the  consump- 
tion will  be  about  22}^  pounds  per  kilowatt-hour. 
The  total  steam  consumption  at  full  load  will  thus  be 
17,700  pounds  per  hour,  or,  allowing  for  condensing 
machinery,  feed  pumps  and  pipe  condensation,  say, 
21,000  pounds  per  hour.  When  the  third  machine  is 
added,  the  consumption  will  rise  to  about  31,000 
pounds  per  hour. 

The  condensers  employed  would  be  jet  condensers, 
and  the  condensing  water  would  be  cooled  in  wooden 
cooling  towers  and  used  over  and  over  again — the 
maximum  quantity  to  be  circulated  (when  the  third 
generating  set, is  in  use)  being  about  60,000  gallons 
per  hour.  The  condensing  machinery  would  be  driven 
by  a  50-h.p.  single-cylinder  engine,  and  the  two  feed 
pumps  would  also  be  steam  driven. 

Tiiree  water-tube  boilers,  with  a  heating  surface  of 
i'jci<3  square  test  eacby  would  be  raquiredy  and  tbe 


boiler  house  would  have  room  for  a  fourth.  Each 
boiler  would  be  fitted  with  its  own  superheater  for 
about  85  degrees  C.  of  superheat,  but  no  economizer 
need  be  provided,  as  the  feed-water  could  be  warmed 
by  means  of  the  exha\ist  steam  from  the  feed  pumps. 
A  24-inch  exhaust  steam  main  would  be  required.  The 
details  of  the  cost  of  this  installation  are  as  follows:  

Capital  Expenditire. 

(i)  Two  steam  d3'nainos.    S>4,ooo 

1 5.OC0 
1 1.500 
3.250 
'.875 
'.375 


(2)  Three  water-tube  boilers,  w  ilh  super-beaters, 

(3)  Condensing  plant  

I4)  I'eed  pumps  and  oil  sepaiator.  .  

(5)  Live  and  exhaust  s' earn  mains  

(6)  Feed-water  and  cooling  water  piping  

(7)  Overhead  hand-driven  crane  for  about   10  tons 

and  40-f. lOt  span..  

(8)  Switchboard  and  connecting  cables  to  dynamos. 

(9)  Coverings  for  pipe  troughs  

(10)  Spare  parts  for  engines,  etc  

(11)  Coal  trucks,  ash  trucks,  rails,  weighing  macbii  e, 

etc  

(12)  Engine  room,  33  feet  high  and  3S00  square-feet 

area  

(13)  5200  square  feet,  boiler  and  pump  house  

(14)  Foundations  for  the  steam  dynamos,  etc  

(15)  One  chimney  shaft,  160  feet  high  and  8  feet  in- 

ternal diameter  at  the  top  

(16)  Boiler  brickwork  


1,050 

>.75o 
750 
'.500 

2.7SO 

6.125 
6.600 
3.625 

4.500 
3,000 


Total. 


The  capita*,  cost  per  k.  w.  installed  is^"'' '  '°  =$'35.  or.  allowing 

for  the  future  extensions,  it  is  about       '  = 

'.3-0 

Asm  Ai.  Ki  nmng  Expenses. 


Si  18.650 
allowing 

$1 17.50  per  k.  w. 


(i)  Coal  consumption  : —  2,640,000  k.w. -hours,  at^^  pounds  of 

7 

22 1» 

coal  per  k.w. -hour,  and  600,000  k.w.-hours,  at  — —  pounds 

of  coal  per  k.w. -hour  4, 212  tons. 

Heating-up  (  10  per  cent. )   " 

Feed  pumps  and  condensii      plarl.  .  42s  " 


.^t  $4.50  per  lor>  

(2)  Lubrication  and  packing 

(3)  Stoking,  engine  driving  and  supervision... 

(4)  Water  purification  

(5)  Upkeep  and  repairs  : 

3  per  cent,  on  items  (i)  to  (6)  of  capital  cost.  .  .  . 
2  per  cent,  on  items  (7)  to  (11)  and  item  (16).  .  .  . 
I  percent,  on  items  ( 1  2)  to  ( 1 5)  

(6)  Depreciation,  -  pel  cent. ,  on  items  ( 1 )  to  (19),  ( 1 1 1 

and  (16)  '  

Depreciation,  3  per  cent.,  on  items  (to)  and  (12* 

to  (15)  

{7)  Interest  on  capital  at  4  per  cent. . 


5.060  tons. 
$22,530 
$2,200 
6,250 

2*5 


Total 


2,610 

^'5 
210 

6,740 

670 
4.745 

$4<>,63S 


Cost  per  k.w. -hour  therefore  =  1.38  cents. 

STEAM  TURBINES. 

Two  units  of  440  k.w.  running  at  2100  revolutions 
per  ininute  (Parsons  turbines)  will  be  installed,  and 
will  require  about  two-thirds  of  the  above  engine  room 
space.  The  steam  consumption,  allowing  for  the 
improved  condensation  required  (about  90  per  cent, 
vacuum)  will  be  slightly  higher  than  for  the  triple- 
expansion  engines. 

Each  turbine  will  have  its  own  condenser  fitted  close 
to  it,  and  the  condensing  water  cooler  will  have  to 
deal  with  a  maximum  of  about  115,000  gallons  per 
hour.  Upkeep  and  repairs  will  be  about  half  as  great 
as  for  the  reciprocating  engines.  Lubrication  will  be 
greatly  reduced  and  less  attendance  will  be  necessat^', 
since  in  recent  turbo-dynamos  the  commutation 
troubles  have  been  successfully  overcome.  Compar- 
atively light  foundations  will  be  required  for  the  turbt>- 
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dynamos,  but  the  boiler  house  equipment  will  remain 
practically  unaltered. 

Capital  Expenditure. 

(1)  Two  turdo-dynamos   $35'Ooo 

(2)  Three  water-tube  boilers,  with  siiper-heatei  s .  .  ..  15,000 

(3)  Condensing  plant   14,000 

(4)  Hot  well  and  feed  pumps   i)7o« 

(5)  Live  and  exhaust-steam  mains   ^<3~S 

(6)  P'eed-water  and  cooling-water  piping   ",250 

(7)  Overhead  hand-driven  crane  for  about  7><  tons 

and  36-foot  span   ^^o 

(8)  Switchboard  and  connecting  cables  to  dynamos.  1,625 

(9)  Coverings  for  pipe  troughs   875 

(10)  Spare  parts  for  turbines,  etc   75° 

ill)  Coal  trucks,  ash  trucks,  rails,  wi  ighing  machine, 

etc   ^•750 

{12)  Engine  room,  23  feet  high  and  2350  square  teet 
area  

(13)  2350  square  leet  boiler  house   3.0-5 

(14)  Foundations  for  the  turbo-dynamos,  excavations 

for  the  condensers,  etc   2,375 

(15)  Chimney  shaft,  160  feet  high  and  8  feet  internal 

diameter  at  the  top   4.5oo 

(16)  Boiler  brickwork    3^ooo 

Total   ^9 '.95" 

The  capital  cost  per  k.w.  installed  is  thus   $104.50. 

All  the  prices  include  freight  and  erection. 

Annual  Running  Expenses. 

(1)  Coal  consumption,  including  feed  pumps,  10  per 

cent,  for.  heating  up  and-  condensation  loss 

=  5417  tons   $24,375 

(2)  Lubrication  and  cleaning  material. .   4t>o 

(3)  Stoking,  engine  driving  and  supervision   5.025 

(4)  Upkeep  and  repairs  : 

i}4  per  cent,  on  item  (i)  of  capital  cost   5^5 

3  per  cent,  on  items  (2)10  (6)   '.40° 

2  percent,  on  items  (7)  to  (9),  (n)  and  {16)....  ibo 
1  per  cent,  on  items  (12)  to  (15)   '4° 

(5)  Depreciation,  7  per  cent,  on  items  ( i )  to  (9)  and 

^         (I.)  and  (.6)   5.420 

3  per  cent,  on  items  (12)  to  (15)   4'5 

(6)  Interest  on  capital  al  4  per  cent   3.o?^o 

Total  

Cost  per  k.w.-hour  therefore  =  1.25  cents. 

GAS  ENGINES. 

Two  gas  engine  dynamos  for  440-k.w.  each  will  be 
required,  and  these  would  preferably  be  of  the  4-cycie, 
double-acting  type  with  tandem  arrangement  of  cylin- 
ders, though  single  cylinder  engines  could  be  used. 
The  speed  would  be  130  revolutions  per  minute.  Start- 
ing would  be  effected  by  compressed  air  provided  by  a 
small  electric  pump  and  air  cylinder.  The  necessary 
cooling  water  would  amount  to  about  9  gallons  per 
horse-power-hour,  so  that  cooling  arrangements  for 
dealing  with  a  maximum  of  20,000  gallons  per  hour 
(when  three  generators  are  in  use)  must  be  installed, 
and  this  amount  of  water  must  be  cooled  from  about 
40  degrees  C.  to  25  degrees  or  28  degrees  C. 

Three  power  gas  generators  would  be  erected  (one 
as  a  spare)  with  the  necessary  steam  raising  plant, 
purifiers,  etc.  Each  generator  should  be  amply  large 
enough  for  600  h.p.,  and  with  an  efficiency  of  75  to  80 
per  cent,  each  generator  would  require  about  7,800 
pounds  of  coke  per  day  of  10  hours.  Consumption 
tests  on  engines  of  this  size  were  not  available,  but 
taking  the  guarantee  figures  of  well-known  makers, the 
consumption  of  coke  should  not  exceed  1.65  pounds 
per  kilowatt-hour  at  full  load,  or  2.45  pounds  per  kilo- 
watt-hour at  half  load. 

To  allow  for  the  losses  in  banking  one  gas  generator 
during  the  night,  an  addition  of  10  per  cent,  of  the 
full  load  consumption  must  be  made.  The  lubrication 
expenditure  will  be  somewhat  greater  than  for  the 
triple  expansion  steam  engines,  whilst  the  attendance 
expenses  will  be  less,  owing  to  the  absence  of  con- 
densing plant.  The  foundations  will,  however,  have 
to  be  more  substantial. 


Capital  Expenditure. 

(1)  Two  gas  dynamos  for  440  k.  w.  each  

(2)  Three  gas  generators  %vith  purifiers;  steamers, 

electiic  blowers,  piping  and  valves  

(3)  Compressed  air  plant  for  starting  

(4)  Cooling    witer    plant    with    electric  centrifugal 

pump,  iron  cooiing  tower  and  piping  

(5)  Overhead  hand-worked  crane  for  10  tons  and  53- 

foot  span  

(6)  Gas  and  air  piping,  exhaust  chambers  and  vilves 

for  the  engines  

'  (7)  Switchboard  and  cables  from  the  dynamos   

(8)  Coverings  for  pipe  troughs  

(q)  Spare  parts  for  the  engines  and  dynamos  

(to)  Weighing  machine,  rails,  coke  hoist,  coke  trucks, 
etc  

(11)  Engine  room,  30  feet  high,  and  5400  sq.  ft.  area 

(12)  Gas  generator  room,  3600  square  foot  area  

(13)  Foundations  and  pipe  t roughing  


$56,250 

6,750 
'.;50 

3,625 

1 .375 

'.375 
1.875 
J.  450 
2,250 

4,000 
S.750 
4.550 
5.500 

Total   $98,300 

The  capital  cost  per  k.w.  inst'illed  is  therefore  $1 12.50. 

Annual  Running  Expense. 

(1)  2,640,000  k.w. -hours,  at  1.65  pounds  of  coke  per 

k  w. -hour,  and  600,000  k.  w. -hours  at  2.45 
pounds  per  k.w. -hour  +  10  per  cent,  loss  in  gas 

generator  =  2810  Ions  of  coke  at  $5.75  per  ton  $16,160 

(2)  Lubrication  and  cleaning  material   2,625 

(3)  Attendance  and  supervision   5.500 

(4)  Water  for  the  purifiers  (12,000,000  gallons  per 

year  at  5.4  cents  per  1,000  gallons)   675 

(5)  Upkeep  and  repairs: 

3  per  cent,  on  items  (i)  and  (2)  of  capital  ex- 
penditure   

2  per  cent,  on  items  (3)  to  (8)  and  (10)  ex- 
penditure   

I  per  cent,  on  items  (11)  to  (13),  expenditure.. 

(6)  Depreciation,  7  per  cent,  on  items  (i)  to  (8)  and 

(10)  

(7)  Interest  on  capital  expenditure  at  4  per  cent  


Total  

The  cost  per  k.w.-hour  is  therefore  1. 1  cents. 


1 ,890 

305 
190 

5.480 
3.970 

$373,355 


The  above  figures  show  that  in  this  case  the  steam 
turbines  lead  to  the  lowest  capital  cost,  but  that  the 
gas  engines  give  a  lower  annual  cost.  The  writer 
points  out,  however,  that  no  general  rule  can  be  laid 
down,  since  the  price  of  fuel,  the  overloads  to  which 
the  plant  is  subjected,  the  value  of  floor  space  and 
other  similar  variables  enter  into  the  question  and 
make  it  necessary  to  consider  each  case  in  detail  in 
the  way  outlined  above. 


OLD  TIME  TELEGRAPHERS'  ASSOCIATION. 

The  twenty-sixth  annual  reunion  of  the  Old  Time 
Telegraphers'  and  Historical  Association  and  the 
Society  of  the  United  States  Military  Corps  was  held 
at  the  Arlington  Hotel,  Washington,  D.C.,  on  October 
9,  10  and  II.  The  Society  was  welcomed  to  the  city 
by  the  President  of  the  Board  of  Commissioners  of  the 
District  of  Columbia,  Mr.  H.  B.  F.  Macfarland.  The 
proceedings  were  largely  of  a  social  nature,  concluding 
with  a  banquet  which  was  attended  by  300  persons. 
Mr.  B.W.  Trafford,  general  manager  of  the  Chesapeake 
&  Totorrac  Telephone  Company,  made  one  of  the  best 
addresses  of  the  evening,  briefly  sketching  the  history 
of  the  telephone  business,  its  close  relation  to  the  tele- 
graph, and  the  wonderful  extension  of  both  enterprises. 

Mr.  L.B.  McFarlane,  of  the  Bell  Telephone  Com- 
pany, Montreal,  was  the  only  Canadian  present. 


The  importance  of  the  independent  telephone  movement  in 
Canada  has  been  ealized  by  the  Century  Telephone  Construc- 
tion Company,  of  Buffalo,  N.  Y.,  who  have  taken  possession  of 
a  commodious  building  on  Adelaide  street  west,  Toronto,  where 
they  will  immediately  commence  to  manufacture  telephone 
equipment  for  every  kind  of  service.  The  equipment  manu- 
factured here  will  be  of  the  same  superior  quality  as  that  turned 
out  at  their  HulTalo  factory. 
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I  TEUEORflPH/ TELEPHONE  I 

THE  EVOLUTION  OF  THE  TELEPHONE.* 

By  J.   H.  WiNFIELD, 
Manager  Nova  Scotia  Telephone  Company. 

This  paper  might  perhaps  have  been  better  called  "The 
Development  of  the  Telephone." 

It  is  my  purpose  to  sketch  as  briefly  as  possible  the  various 
changes  and  improvements  in  telephone  apparatus  which  have 
made  it  possible  for  the  telephone  to  become  such  a  necessary 
factor  in  the  social  and  business  life  of  the  world  today.  I  shall 
also  endeavor  to  convey  to  you  an  idea  of  the  enormous  develop- 
ment of  the  telephone  business  which  has  already  taken  place, 
particularly  during  the  past  few  years, and  the  possibilities  which 
still  lie  before  us. 

The  telephone  was  first  invented  by  Bel!  in  1874.  Contrary  to 
the  idea  of  most  persons  today,  it  consisted  solely  of  what  is 
now  known  as  the  Receiver.  It  is  possible  to  use  the  Receiver 
as  a  Transmitter.  By  first  speaking  into  this  instrument  and 
then  quickly  placing  it  to  the  ear,  it  was  found  possible  to  carry 
on  conversations  over  short  distances  when  two  instruments  were 
connected  by  a  pair  of  wires. 

It  was  soon  discovered  that  one  wire  could  be  eliminated  and 
the  earth  used  as  a  return  as  in  Telegraphy.  The  limiting  dis- 
tance of  speech  was, however, very  quickly  reached  owing  to  the 
extreme  feebleness  of  the  current  generated  when  speaking  into 
this  Magnetic  telephone. 

The  problem  was  then  to  discover  some  kind  of  an  instrumen 
which  would  develop  a  heavier  current  so  that  it  could  be  trans- 
mitted to  greater  distances.  The  problem  was  solved  by  the 
invention  of  what  is  known  as  the  Carbon  Transmitter.  The 
most  common  form  of  this  instrument  in  this  country  is  what  is 
known  as  the  Blake  Transmitter.  This  instrument,  instead  of 
generating  the  current  in  itself  as  the  Magnetic  telephone  did, is 
operated  by  a  cell  of  primary  battery, the  transmitter  merely  serv- 
ing to  vary  the  intensity  of  the  current  corresponding  to  the  vari- 
ous sound  waves  falling  upon  its  diaphragm.  This,  ot  course, 
was  a  long  step  in  advance. 

Up  to  this  time  the  telephone  had  merely  been  considered  as 
a  toy,  but  now  the  idea  of  a  central  exchange  to  which  a  number 
of  wires  leading  to  various  points  were  terminated  by  telephone 
instruments  was  introduced.  In  order  to  get  a  message  through, 
however,  you  had  to  call  central,  who  took  the  message  and 
then  repeated  it  to  the  person  for  whom  it  was  intended.  It  was 
not  long,  however,  before  some  ingenious  person  discovered 
that  it  was  possible  to  connect  two  lines  together  and  let  the 
parties  carry  on  their  own  conversation  without  the  intervention 
ot  central. 

This  marks  the  beginning  of  our  present  central  office  switch- 
board system.  The  first  boards  were  very  crude  affairs,  arrang- 
ed somewhat  on  the  principle  of  the  Western  Union  Peg  Switch. 
Improvements, ho wever,  followed  each  other  in  quick  succession, 
until  what  was  called  the  Standard  Switch  was  evolved.  This 
consisted  of  annunciators  arranged  to  expose  a  number  when  the 
subscriber  rang  his  bell,  and  jacks,  forming  the  terminals  of  the 
various  lines,  which  were  connected  together  when  required  by 
means  of  flexible  cords  with  a  plug  on  each  end,  each  cord  hav- 
ing a  key  by  means  of  which  the  operator  could  listen  in  or  send 
a  ring  either  way. 

In  large  offices  a  new  difficulty  soon  arose.  An  operator  could 
only  reach  about  three  feel  on  either  side  of  her,  and  as  the 
Standard  Switchboard  occupied  about  two  feet  in  length  for  each 
one  hundred  subscribers,  about  five  hundred  lines  seemed  to  be 
the  limit  of  size  of  such  a  type  of  switch. 

This  difficulty  was  eliminated  by  providing  trunk  wires  end- 
ing in  jai  ks  from  each  operator  to  every  other  operator.  Calls 
for  points  beyond  the  reach  of  an  operator  were  then  switched 
on  to  one  of  these  trunk  lines  leading  to  the  section  of  the  switch- 
board near  which  the  jack  of  the  desired  line  was  placed,  the 
switching  being  completed  by  the  second  operator  with  a  second 
pair  of  cords. 

The  objection  to  this  method  of  operating  was  that  it  required 
two  operators  to  make  a  connection,  and  it  was  costly,  cumber- 
some and  expensive.    In  addition  to  this,  there  was  considerable 
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liability  of  error,  owing  to  the  number  having  10  be  transmitted 
through  a  second  person. 

Owing  to  the  growth  of  business,  this  system  was  soon  out- 
grown, as  it  was  found  that  a  thousand  subscribers  was  all  that 
could  be  properly  handled  even  with  the  trunking  system. 

The  next  great  step  was  the  invention  of  the  multiple  switch- 
board, which  took  its  name  from  the  fact  that  each  line  was 
multiplied  to  a  number  of  points  on  the  board  so  that  it  was 
within  the  reach  of  every  operator.  The  boards  were  divided 
into  sections  about  six  feet  in  length,  each  section  accommodat- 
ing three  operators,  who  had  a  certain  number  of  terminating 
lines  and  annunciators,  depending  on  the  traffic,  the  number  be- 
ing so  arranged  as  to  keep  the  operator  fully  employed,  but 
not  overloaded,  .\bove  the  jacks  of  the  terminating  lines  were 
placed  the  multiple  jacks,  there  being  one  multiple  jack  in  each 
section  for  everv'  line  coming  into  the  exchange,  and  the  sec- 
tions being  only  six  feet  in  length,  it  was  quite  possible  then  for 
each  operator  to  reach  every  line. 

Of  course  this  system  was  ven,-  expensive,  as  on  a  board  of 
say  ten  sections,  it  meant  eleven  jacks  and  a  large  amount  of 
cabling,  instead  of  only  one  jack.  But  the  cost  was  easily  off- 
set by  the  immense  superiority  of  the  service. 

This  multiple  arrangement  necessitated  the  operator  to 
ascertain  whether  any  particular  line  was  in  use  by  another 
section  so  as  to  prevent  another  conoection  being  made  when 
the  line  was  already  in  use. 

This  result  was  accomplished  in  several  ways,  one  of  which 
was  to  place  a  metal  ring  in  front  of  each  jack  connecting  all 
the  rings  of  one  set  of  jacks  together.  W  hen  a  plug  was  placed 
in  a  jack,  a  battery  current  was  thrown  on  to  the  ring,  making 
all  the  rings  on  that  particular  line  alive.  Any  opermior  having 
a  call  for  that  particular  line  would  touch  this  ring  with  the  tip 
of  her  plug, and  if  the  line  was  in  use,  she  would  gel  the  batter)- 
click  in  her  receiver,  otherwise  there  being  no  sound  she  would 
push  the  plug  right  home  and  call  the  party  desired. 

While  these  improvements  were  being  made,  other  improve- 
ments were  being  worked  out  in  the  instrument),  and  lines.  The 
original  grounded  lines  soon  became  noisy,  owing  to  the  intro- 
duction of  trolley  cars,  etc.,  when  it  was  found  that  a  quiet  line 
could  be  obtained  by  going  back  to  the  first  principles,  and 
using  two  wires  for  the  circuit,  cutting  out  the  earth  return. 
The  Blake  instrument  was  superseded  by  the  long  distance  or 
solid  back  transmitter,  which  is  a  much  more  pow  erful  instrument 
and  can  be  used  on  verj-  long  distances,  whereas  the  Blake  was 
of  very  little  use  for  a  distance  of  over  one  hundred  miles.  The 
Blake  transmitter  also  caused  some  trouble  owing  to  getting  out 
of  adjustment, which  is  entirely  obviated  in  the  solid  back. 

The  gradual  growth  of  the  exchanges  soon  began  to  load  up 
the  poles  with  wires  much  beyond  their  safet>  limit.  Then  it 
was  necessary  to  use  cables,  which  passed  through  varj  ing  im- 
provements, until  what  is  known  as  the  Conference  Specifica- 
tion was  reached,  which  consists  of  pure  copper  wire  insulated 
with  wraps  of  dry  paper,  two  wires  of  a  pair  being  twisted  to- 
gether, the  whole  being  enclosed  in  a  lead  sheath  hermetically 
sealed  in  order  to  prevent  the  entrance  of  moisture. 

The  use  of  cables  of  course  cleared  the  poles  to  a  \er\-  large 
extent,  but  before  long  they  became  congested  with  cables  and 
then  it  was  necessarj'  to  go  underground. 

Many  systems  of  underground  construction  have  been  suc- 
cessfully used,  but  the  favorite  seems  to  be  a  hollow  tile  laid  in 
cement  or  concrete.     This  is  practically  indestructible. 

These  improvements  bring  us  down  to  about  1000,  when 
another  great  step  in  advance  was  made  by  the  introduction  of 
the  Common  Batterj'  or  Central  Energy  System.  This  takes 
its  name  from  the  fact  that  the  energy  for  operating  the  trans- 
mitter is  supplied  from  a  storage  batfer>-  at  the  Central  office, 
instead  of  from  a  primary  cell  in  each  instrument.  The  same 
current  is  also  used  for  signalling  the  operator,  thus  doing  away 
with  the  small  magnetic  generator  in  the  telephone  instrument. 
Another  great  advantage  of  this  system  is  that  the  battery  sup- 
ply is  alwaj's  constant,  whereas  with  the  primarv  cell  it  begins 
to  deteriorate  from  the  moment  of  its  installation. 

Another  feature  is  that  Central  is  called  by  merely  taking  the 
receiver  off  the  hook,  thus  reducing  the  labor  on  the  part  of  the 
subscriber  and  making  the  signal  automatic.  This  is  accom- 
plished by  placing  a  condenser  in  series  with  the  ringer  in  the 
telephone,  which  is  cut  out  when  the  switch  hi  ok  goes  up,  per- 
mitting the  battery  current  to  flow  over  the  line  and  operate  a 
relay  at  the  central  office,  which  cIonos  a  I0r.1l  cimilt.  lighting  a 
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small  electric  lamp  on  the  switchboard,  which  is  placed  directly 
over  a  terminal  or  answering  jack  of  the  line.  This  lamp  takes 
up  very  much  less  room  than  the  old  annunciator,  and  thus  per- 
mits more  multiple  jacks  to  be  placed  within  the  reach  of  each 
operator,  increasing  the  capacity  of  the  switchboard. 

On  a  large  switchboard  it  has  been  possible  to  mount  the 
multiple  jacks  on  ^  inch  centres,  bringing  from  fifteen  thousand 
to  twenty  thousand  of  them  within  the  reach  of  each  operator. 

A  very  important  feature  of  the  Central  Energy  System  is 
that  the  operator  is  enabled  to  determine  the  exact  condition  of 
the  line  at  any  time  by  observing  the  action  of  two  small  lamps 
placed  in  the  cord  circuit.  The  method  of  connection  is  as  fol- 
lows : 

The  subscriber  taking  down  his  receiver  operates  a  relay  in 
the  central  office,  which  lights  a  lamp  in  front  of  the  operator. 

The  operator  puts  one  of  her  plugs  in  the  jack,  which  operates 
another  relay,  putting  out  the  lamp.  She  then  throws  her 
switching  key  on  to  the  cord  circuit,  ascertains  from  the  sub- 
scriber the  number  of  the  party  wanted,  then  takes  the  other 
plug  belonging  to  the  same  pair  of  cords  and  taps  the  ring  of 
the  jack  called  for.  If  she  gets  a  click,  she  reports  "line  busy.' 
If  no  click  is  heard  she  pushes  the  plug  right  home  and  presses 
her  ringing  button.  The  connection  is  then  completed.  The 
lamp  attached  to  the  calling  cord  lights  as  soon  as  inserted  in 
the  jack,  and  remains  in  this  condition  until  the  subscriber 
answers,  when  the  lamp  is  extinguished.  As  soon  as  the  con- 
versation is  completed  the  subscriber  hangs  up  his  receiver  and 
the  lamp  again  lights,  so  that  the  operator  is  at  all  times  in  pos- 
session of  complete  information  as  to  what  is  going  on  over  the 
line,  without  the  necessity  of  cutting  in  and  asking  unnecessary 
questions.  'It  also  enables  disconnections  to  be  made  very  rapid- 
ly, and  has  improved  the  efficiency  of  operating  very  materi- 
ally. 

The  solid  back  transmitter  only  required  a  very  slight  modi- 
fication to  allow  of  its  being  used  on  the  Central  Energy  system. 
The  receiver  remains  today  practically  the  same  as  when  first 
invented.  Of  course  improvements  have  been  made  in  the 
mechanical  features,  but  the  electrical  part  remains  absolutely 
the  same  with  the  exception  that  the  original  bar  magnet  has 
been  replaced  by  one  of  the  horse  shoe  type,  giving  a  stronger 
magnetic  field  and  a  somewhat  more  sensitive  instrument.  By 
eliminating  the  magneto  generator  and  battery,  the  subscriber's 
set  has  been  made  much  smaller  and  neater. 

The  telephone  has  been  one  of  the  greatest  features  in  the 
development  of  modern  business  conditions.  It  might  be  said 
that  the  modern  "sky  scraper"  or  office  building  would  be 
hardly  possible  without  the  aid  of  a  telephone.  Some  of  the 
buildings  contain  from  500  offices  up.  Each  of  these  offices 
has  a  telephone,  some  of  them  two  or  three.  Each  of  these 
telephones  is  used  on  an  average  of  20  times  per  day  at  least, 
which  would  amount  to  a  minimum  of  10,000  calls  to  and  from 
such  a  building  per  day.  If  these  messages  had  to  be  handled 
by  messenger  boys  as  in  the  old  days,  assi  ming  that  each  boy 
would  carry  100  messages  (certainly  a  large  number),  it  would 
take  1,000  boys,  which  would  crowd  the  streets  and  elevators, 
and  absolutely  prevent  any  other  traffic  from  being  carried  on. 

Yet  the  unobtrusive  telephone  on  the  wall  or  the  desk  does 
all  this  work  quicker  and  more  correctly,  and  at  an  infinitesimal 
part  of  the  expense. 

The  telephone  practically  doubles  the  business  man's  day  by 
saving  his  time  and  enabling  him  to  accomplish  more  in  a  given 
time. 

The  growth  of  the  number  of  telephones  in  use,  especially  in 
the  last  few  years,  is  astounding  Taking  some  of  the  Bell  Tele- 
phone Companies  in  the  United  States.  On  January  ist,  i8q6, 
they  had  280,000;  1897,  330,000;  1898,  390,000;  1899,  480,000; 
1900,  610,000;  1901,  790,000;  1902,  1,000,000;  1903,  1,260,000; 
1904,  1,500,000;  1905,  1,800,000,  or  I  10  every  42  mhabitants 
in  the  United  .States,  a  growth  of  nearly  600  per  cent,  in  ro  years, 
and  the  end  is  not  yet. 

The  Independent  Companies  have  also  a  large  numb<'r. 

It  is  estimated  that  the  development  will  not  slow  up  until 
there  is  at  least  one  telephone  to  every  15  inhabitants,  or  three 
times  as  many  as  at  present.  .Some  optimistic  individuals  go  as 
far  as  to  state  th^t  the  development  will  be  brought  to  one  to 
every  5  inhabitants,  but  this  is  perhaps  too  much  for  us  to  look 
forward  to,  for  a  long  time  at  least. 

One  of  the  most  important  advances  in  recent  year  is  the  Pri- 
vate Bench  Exchange  System. 


This  is  a  name  given  to  a  private  telephone  system  connected 
with  the  main  exchange  by  means  of  various  trunk  lines.  It  i^ 
used  very  successfully  in  factories,  warehouses,  departmental 
stores  and  all  large  concerns.  The  switchboard  is  installed  with 
lines  running  to  telephones  in  various  parts  of  the  building.  As 
many  telephone  wires  as  are  necessary  run  from  the  switchboard 
to  the  central  office,  so  that  in  addition  to  the  intercommunicat- 
ing features  of  the  warehouse  system,  it  is  possible  to  talk  from 
any  instrument  to  any  part  of  the  city.  By  employing  an  oper- 
ator, blessed  with  a  fair  amount  of  brain  matter,  it  is  possible  for 
her  to  sort  out  the  calls  coming  in  so  as  to  put  them  on  the  pro- 
per department  without  any  waste  of  time. 

In  one  case  that  came  under  my  notice  very  recently  where  a 
large  wholesale  firm  had  been  persuaded,  somewhat  against 
their  wish,  to  install  a  private  branch  exchange,  a  short  time 
afterwards  the  manager  stated  that  it  was  the  best  thing  on 
earth,  and  whereas  previously  he  had  to  answer  the  telephone 
50  or  60  times  a  day,  now  he  only  answered  it  eight  or  ten  times, 
just  when  he  was  actually  required.  Before  he  was  simply  do- 
ing the  work  of  clerks  and  office  boys,  consequently  the  saving 
of  his  time  alone  was  more  than  sufficient  to  pay  all  the  cost  of 
this  system. 

One  possibility  of  development  which  has  heretofore  been  ne- 
glected is  that  of  placing  what  are  termed  "extension  sets" 
which  are  subsidiary  sets  to  the  main  instrument,  enabling  calls 
to  be  answered  whenever  an  extension  set  is  placed. 

This  has  been  used  to  some  extent  in  offices  where  the  main 
instrument  would  perhaps  be  placed  in  the  outer  office,  an  exten- 
sion set  being  put  on  the  manager's  desk,  enabling  him  to  make 
or  answer  a  call  when  required  without  leaving  his  desk. 

But  the  field  for  this  instrument  is  a  very  much  larger  one  than 
this.  Why  not  a  telephone  in  every  room  in  your  house,  so  that 
when  you  are  called  you  can  answer  without  going  up  or  down 
stairs  ?  Of  course  most  people  will  object  to  the  expense,  but 
through  the  introduction  of  a  new  form  of  instrument,  it  is  found 
possible  to  install  an  extension  set  in  a  house  and  make  a  fair 
profit  at  as  low  a  rate  as  50  cents  per  month  in  some  cases,  and 
there  is  hardly  any  person  who  could  afford  a  telephone  who 
would  not  be  willing  to  pay  that  much  additional  for  at  least  one 
extra  set,  say  to  be  placed  upstairs,  with  the  main  set  down- 
stairs. 

I  have  not  touched  on  the  long  distance  business,  as  it 
really  requires  a  paper  to  itself.  It  is  sufficient  to  say  that 
the  limiting  distance  of  such  was  formerly  100  miles,  and  has 
been  extended  so  that  commerical  business  is  now  being  done 
over  circuits  of  1,500  miles. 

One  feature  not  usually  considered  by  persons  in  discussing 
this  matter  is  that  the  telephone  day  is  very  short  on  the  long 
distance  lines,  nine-tenths  of  the  business  being  handled  be- 
tween 9.30  a.m.  and  4.30  p.m.  In  long  circuits  running  from 
east  to  west  where  the  difference  in  time  might  be  two  or  three 
hours,  this  day  would  be  still  further  shortened,  necessitaing 
very  high  rate  in  order  to  make  such  an  investment  pay. 

This  is  one  of  the  features  that  will  be  very  much  against 
telephone  connection  across  the  Atlantic,  if  we  should  ever  reach 
the  point  where  it  could  be  carried  out  from  an  engineering 
standpoint.  The  difference  in  time  being  4  hours,  the  length  of 
the  telephone  day  would  not  be  more  than  3  or  4  hours.  Of 
course,  the  longer  the  circuit,  the  heavier  the  copper  required  to 
construct  such  circuit,  in  order  to  give  efficient  service,  con- 
sequently theoreticallj'  all  lines  over  400  miles  in  length  should 
charge  a  higher  rate  per  mile  than  those  under  that  figure. 

The  reasoi^  the  limit  is  placed  at  400  miles  is  that  No.  12 
Standard  gauge  copper  is  about  the  smallest  wire  that  can  be 
used  from  a  mechanical  point  of  view,  and  as  this  wire  is  good 
for  circuits  of  300  or  400  miles,  a  certain  rate  has  been  fixed  for 
this.  Over  that  distance  heavier  wire  has  to  be  used,  and  con- 
sequently a  higher  rate  should  be  charged.  The  public  on  the 
other  hand  insist  that  the  further  they  go,  the  cheaper  they  have 
to  get  it  pro  rata. 

Composite  telephony  and  telegraphy  has  been  tried  and  is  to- 
day being  used  on  very  many  of  the  A.  T.  &.  T.  Co.'s  lines. 
This  enables  the  company  to  earn  a  double  revenue,  one  revenue 
for  the  telephone  and  the  other  for  the  telegraph,  consequently 
they  are  enabled  to  give  the  telephone  service  at  the  400  mile 
rate  and  still  earn  a  dividend,  owing  to  the  extra  receipts  from 
the  telegraph  service, 


332 


AN  ELECTRIC  PLANT  IN  NORTHERN 
MANITOBA. 

Electrical  work  at  Dauphin,  Man. ,  is  in  a  very  flour- 
ishing condition.  This  plant,  which  is  owned  by  the 
town,  was  started  on  the  27th  ot  January  last.  The 
power  house  is  a  one  story  and  basement  brick  struc- 
ture 45  X  70  feet  over  all,  covered  with  iron  roof.  It 
is  divided  into  two  parts  by  a  sold  brick  fire  wall,  one 
part  being  used  for  the  boiler  room  and  the  other  for 
dynamo  room,  with  a  small  store  room  built  in  one 
corner.  The  boiler  room  is  40  x  45  feet,  and  contains 
two  Robb-Armstrong  boilers  each  of  100  horsepower. 


Electric  Power  Station,  Dauphin,  Man. 


The  dynamo  room  contains  a  100  horsepower  Robb- 
Armstrong  high  speed  engine,  direct  connected  to  a 
65-kw  revolving  field  21  oo-volt,  alternating  current 
Westinghouse  generator. 

The  switchboard  has  oil  switches  and  all  the  latest 
appliances.  There  is  also  a  series  alternating  arc  circuit 
panel  and  regulator  for  the  arc  street  lamps,  of  which 
the  town  has  already  got  fifteen  in  use,  all  of  Westing- 
house  make.  The  town  has  about  four  miles  of  pole 
line  already  up,  and  supplies  current  for  about  2200 
lights  at  the  time  of  writing,  the  meter  system  being 
used.    The  demand  for  more  electric  lights  is  rapidly 
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Interior  of  Dauphin  Electric  Power  Station. 


increasing,  not  only  for  the  many  new  buildings  which 
are  going  up,  but  lor  many  of  the  present  buildings 
which  have  not  been  wired.  The  entire  plant  and  wir- 
ing installation  is  in  charge  of  Mr.  Alf.  C.  Parkin,  who 
was  formerly  in  charge  of  the  Gravenhurst,  Ont.,  plant. 
Mr.  W.  A.  iBrinkman  is  the  engineer  at  the  plant. 
The  town  is  now  doing  all  the  wiring  and  installation 
of  lights,  but  at  first  most  of  the  wiring  throughout 
the  town  was  done  by  Mr.  R.  S.  Gordon,  of  the  Jones  & 
Moore  Electric  Company.  An  extra  use  to  which  the 
boilers  at  the  plant  are  put  is  the  supplying  of  heat 
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for  the  municipal  buildings  and  fire  hall,  the  feed  and 
return  pipes  extending  under  ground  a  distance  of 
about  500  feeet  from  the  boilers  to  the  hall. 


LOAD  LEVELLING. 

How  to  secure  more  day  load  is  and  always  will  be 
the  great  objective  point  of  the  aggressive  manager 
who  wishes  to  make  the  most  of  his  new  business 
department. 

On-peak  business  is  so  vastly  easier  to  get  than  oflf- 
peak  business  is,  that  unless  care  and  forethought  is 
shown  by  the  management,  the  "peak"  will  be  built  up 
out  of  all  porportion  to  the  elevation  of  the  "valley." 

There  must  be  some  head  work  done  by  the  manager. 

There  must  be  some  training  done  with  his  solici- 
tors, or  he  will  find  he  is  landing  a  lot  of  unprofitable 
business  and  very  little  of  the  profitable  kind. 

Power  business  is,  of  course,  exceedingly  desirable. 

It  is,  as  a  rule,  almost  completely  day  load,  and 
can  be  made  entirely  off-peak  load  with  a  little  care 
and  forethought. 

But  the  rates  must  be  made  attractive. 

Merely  to  show  a  man  that  by  dispensing  with  belt- 
ing and  shafting,  and  putting  in  individual  motors,  he 
can  save  much  of  the  power  now  being  dissipated  is 
not  itself  enough,  for,  as  has  been  pointed  out,  what 
is  to  prevent  that  man  from  taking  your  tip  and  put- 
ting in  his  own  dynamo,  and  thus  effecting  the  saving 
without  giving  you  any  business. 

What  you  must  be  ready  and  able  to  show  him  is 
this,  that  he  can  profitably  buy  your  current  at  your 
price  and  save  money  over  the  price  he  would  have  to 
pay  for  running  a  private  plant. 

Then  you  have  got  him  nailed  up  tight  to  something 
he  can't  get  away  from. 

A  2,  3  or  4  cents  per  k.w.h.  rate  for  large  power 
business  will  talk  louder  and  land  more  business  than 
the  cleverest  of  salesmen. 

Many  Central  Stations  have,  as  a  last  resort,  built 
up  their  power  load  by  buying  up  private  plants,  and 
as  a  matter  of  practice,  this  is  something  which  does 
not  want  to  be  ignored. 

Such  a  practice  must,  of  a  necessity,  be  limited  by 
the  capital  of  the  plant  and,  naturally,  it  would  be  un- 
wise for  the  company  10  go  into  such  a  business  with- 
out having  a  pretty  fair  idea  of  an  outlet  for  the  engines 
thus  secured. 

But  there  is  this  about  it. 

The  acquisition  of  a  good,  permanent  load  of  power 
is  so  exceedingly  desirable  that  a  few  dollars,  or  even 
a  few  hundred  dollars  lost  within  the  course  of  a  year 
or  so  on  machinery  bought  up  in  this  way  can,  it 
would  seem,  be  afforded. — The  Booster. 


ENGINEERING  SOCIETY  OFFICERS 

Following  are  the  officers  for  this  year  of  the 
Engineering  Society  ot  the  School  of  Practical  Science, 
Toronto:  President,  K.  A.  Mackenzie  ;  vise-president, 
D.  J.  McGugan  ;  rec.  secretary,  E.  M.  Dann  ;  trea- 
surer, G.  E.  Quance  ;  corresponding  secretary,  A.  E. 
Jupp  ;  editor,  P.  Gillespie,  B.  A.  Sc.;  librarian,  E.  G. 
Hewson  ;  assistant  librarian,  S.  .■V.  Marshall  ;  gradu- 
ates' representative,  A.  Latornell;  4th  year  rep.,  D.  G. 
Park;  3rd  year  rep.  ,J.  L.  Rannie  ;  2nd  year  rep., 
A.  W.  J.  Stewart. 
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CEMENT-COVERED  WOODEN  POLES. 

Wooden  poles  entirely  covered  with  layers  of  cement 
one  and  one-half  to  two  inches  thick  have  been  tried 
in  Switzerland  with  apparent  good  results.  A  brief 
account  of  some  tests  with  these  poles  is  given  in  the 
Indian  Electrical,  Mechanical  and  Textile  News  (Bom- 
bay), December.  It  is  said  that  poles  of  this  kind 
have  been  in  use  for  three  years,  and  it  is  hoped  that 
they  will  prove  to  be  as  durable  as  well-kept  iron 
poles,  over  which  they  have  the  advantage  of  cheap- 
ness. To  prepare  the  pole  it  is  first  surrounded  by 
wire  netting  supported  from  the  pole  by  iron  brackets. 
Then  the  whole  of  the  pole  is  covered  with  cement  to 
the  thickness  desired.  These  poles  have  been  used  in 
lengths  of  thirty-nine  feet,  forty-two  and  one-half  feet 
and  forty-six  feet.  Before  adoption  a  number  of  tests 
were  made  with  a  thirty-nine-foot  pole.  These  poles 
have  a  diameter  of  from  seven  to  nine  inches  at  the  top 
and  twelve  and  one-half  inches  at  the  base.    The  pole 


Fig.  I. — Guard  Open. 

was  embedded  in  the  ground  to  a  depth  of  five  feet  three 
inches,  and  was  subjected  to  a  pull  thirty-three  feet 
five  inches  above  the  ground.  This  pull  was  gradually 
increased  until  the  pole  broke,  which  happened  when 
the  strain  was  2,370  pounds.  Throughout  the  test 
the  deflections  were  nearly  proportional  to  the  strain. 
When  the  pull  was  i,H6o  pounds  the  deflection  was 
two  feet  eleven  inches. 


STATIONARY  ENGINEERS'  LICENSE  BILL. 

Reprensenfatives  of  the  Ontario  Association  of  Sta- 
tionary Engineers  conferred  with  Hon.  Mr.  Monteith 
recently  in  reference  to  the  stationary  engineers'  bill 
passed  at  the  last  session  of  the  Legislature,  and  which 
goes  into  effect  in  June  next.  The  bill  enacts  that 
engineers  in  charge  of  engines  of  50  horse  power  and 
over  must  have  certificates  of  competency  from  a  board 
to  be  appointed  by  the  government.    The  association 


named  now  issues  certificates  to  its  members,  and 
they  desired  to  ascertain  if  there  was  any  likelihood  of 
conflict  between  theirs  and  the  certificates  to  be  issued 
by  the  board  named.  It  was  intimated  that  the 
association  would  have  to  adjust  itself  to  the  changes 
in  the  law,  but  as  the  new  act  may  be  altered  in  some 
respects  at  the  next  session  of  the  Legislature  the 
whole  question  will  be  fully  discussed  at  a  later  period 
by  the  associations'  representatives  and  Hon.  Mr. 
Monteith. 


A  NEW  LAMP  GUARD. 

The  accompanying'  illustrations  show  a  new  lamp  guard  re- 
cently placed  on  the  market  by  the  Duncan  Electrical  Company 
of  Montreal.  The  features  of  this  guard  are  simplicity  and 
streng-th,  the  rigid  way  in  which  it  is  fastened  to  the  socket,  and 
the  ample  space  between  the  outside  of  the  guard  and  the  lamp. 

The  constuction  of  this  guard  is  as  follows:  Ribs  of  hinges 
stamped  from  sheet  steel  and  strung  on  spring  steel  wire  rings, 
thereby  insuring  maximum  strength  and  minimum  obstruction  to 


-Note- 


Guard  is  fastened 
to  Socket,  not  to 
glass  lamp. 


Fig.  2. — Guard  in  Place. 

light.  The  steel  latch  is  positive  in  action  and  attaches  the 
guard  to  the  socket.  The  whole  is  compact,  self-contained  and 
inseparable. 

Fig.  I  shows  the  guard  when  open  detached 'from' the  socket 
and  placed  over  the  lamp  or  bulb.  It  goes  on  with  a  spring, 
which  is  very  secure,  durable  and  simple. 

Fig.  2  show  the  guard  closed  or  attached  to  the  socket;  the 
connection  is  made  away  from  the  neck  of  the  lamp,  giving  rig- 
idity where  it  is  needed.  There  is  plenty  of  space  between  the 
lamp  and  the  guard  to  prevent  the  bulb  coming  in  contact  with 
the  guard. 


The  capital  stock  of  the  New  Brunswick  Telephone  Com- 
pany    I  bo  increased  from  $600,000  to  $2,000,000. 

The  city  council,  of  Windsor,  Onl.,  have  iicceptod  a  pro- 
position by  the  Rell  Telephone  Company  for  a  renewal  of  its 
franchise  in  Windsor  for  a  term  of  five  years,  the  company 
to  place  its  wires  in  conduits  on  certain  streets,  remove  the 
poles  from  Goyeau  street,  give  the  city  six  free  telephones,  and 
to  pay  $750  per  yean 
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TRADE  NOTES. 

Babcock  &.  Wilcox,  Limited,  annDunce  the  removal  of  their 
Toronto  office  to  the  Traders  Bank  Building. 

The  Sunbeam  Incandescent  Lamp  Company  of  Canada  have 
removed  their  general  offices  from  the  McKinnon  Building  to 
Nos.  1310-13  Traders  Bank  Building. 

The  Robb  Engineering  Company,  Amhust,  N.S. ,  have  received 
au  order  from  AUis-Chalmers-Bullock  for  three  125  horse  power 
engines  for  the  C.  P.  R.  Hotel,  Vancouver,  B.  C. 

Allis-Chalmers-Bullock,  Limited,  Montreal,  recently  sold  to 
George  H.  Archibald,  Kenora,  Ont.,  one  100  h. p.  induction 
motor,  two  75  h.p. ,  two  40  h.p.   and  two  h.p.  induction 

motors. 

The  Canadian  Copper  Company,  of  Copper  Cliff,  has  bought 
from  AUis-Chamlers-Bullock,  Limited,  Montreal,  a  pumping 
plant  consisting  of  an  8-inch  single  stage  turbine  pump  driven 
by  a  70  h.p.  induction  motor. 

The  Calumet  Mining  and  Milling  Company,  Calumet,  Que., 
has  increased  its  plant  by  aia^  byi8  "Ingersoll"  air  com- 
pressor driven  by  a  50  h  p.  induction  motor,  both  bcughtfrom 
AUis-Chalmers-Bullot.  k.  Limited,  Montreal. 

Mr.  William  Perry,  who  for  *he  past  30  years  has  been  con- 
nected with  R.  H.  Buchanan  &  Company,  of  Montreal,  has 
severed  his  connection  with  1  hat  firm  to  join  the  John  McDougall 
Caledonian  Iron  Works  Company.  Mr.  Perry  is  the  oldest 
pump  expert  in  Canada,  having  been  engaged  in  that  class  of 
work  since  1851. 

This  year  the  Midland  Electric  Company,  Moi  tri  al,  have  ex- 
cel cd  themselves  in  their  magnificent  d  spla)' of  French  bronzes, 
porcelains,  and  terra-cotta  ware  for  electric  lighting  which 
tliey  have  imported  from  Europe  for  Chri>tmas  trade.  We  were 
afforded  an  opportunity  to  see  the  many  charming  and  artistic 
pieces  there  displayed.  We  understand  that  the  Midland  Elec- 
tric Company  are  the  pioneers  of  this  branch  of  the  electrical 
business.  They  deserve  great  credit,  .-nd  merit  all  the  success 
which  is  coming  to  them  for  their  enterprise.     It  would  well 


repay  our  electrical  freinds  throughout  the  countr\-  to  pay  them 
a  visit  of  inspection. 

Among  recent  sales  by  the  electrical  department  of  Alli*- 
Chalmers-Bullock,  Limited,  of  Montreal,  were  a  complete  light- 
ing plant,  including  aiiokw.  generator,  switchboard,  trans 
formers,  lamps,  line  material,  etc.,  to  the  town  of  High  River 
Alta.,  a  50  k.w.  generator,  switchboard,  etc.,  10  the  Canadta 
Pacific  Railway  Company  for  use  at  Toronto  Junction.  Ont.,  two 
50  h.p.  induction  motors  driving  two  12^<  x  18  '"Ingersoll"  air 
compressors  to  the  Ciij'  of  Winnipeg,  and  a  32  h.p.  induction 
motor  with  transformers  to  the  St.  George  Electric  Company, 
Beauce  Co.,  Que. 

SPARKS. 

Mr.  Cecil  B.  Smith,  power  expert  for  the  City  of  Winnipeg,  is 
having  offices  fitted  up  for  him  in  the  Carnegie  Library  BuiU  ing 
on  William  avenue. 

The  introduction  of  the  meter  system  in  connection  with  the 
electric  light  plant  at  Huntsville,  Ont.,  has  resulted  very  satis 
factorily,  the  revenue  being  considerably  greater.  This  is  a 
municipal  plant. 

Mr.  D.  H.  Ross,  Canadian  Commercial  Agent  at  Melbourne, 
Australia,  states  that  a  number  of  high  grade  Canadian  motor 
cars  were  exhibited  in  September  at  the  Roj-al  .-Agricultural 
shows  at  Melbourne  ai  d  Adelaide. 

The  Town  Council  of  Wellani-*,  Ont.,  have  given  the  Stark 
Electrical  System,  of  Toronto,  the  contract  for  street  lighting. 
The  price  is  S40  per  lamp  per  year  for  2,000  c.p.  lights,  w  ith  a 
low  guaranteed  rate  for  residence  lighting. 

The  municipal  power  and  lighting  plant  at  Bobc^vgeon,  Onl.. 
was  put  into  commercial  operation  on  October  i7lh.  Power  i> 
obtained  from  the  Bobcaygeon  river  at  Little  Bob  and  con\ert- 
ed  into  electrical  energy  by  a  200  k.  w.,  revolving  field,  tn* 
cycle,  J  phase,  2300  volt  generator  of  Canadian  General  mako. 
The  streets  are  lighted  by  22  6.6-anipere,  series  A.  C.  Adams 
B^gnal  arc  lamps  and  a  numbt  r  of  50  c.  p.  incandesent  Ian  ps. 
Mr.  C.  r.  Peeling  was  the  engineer  in  charge  of  the-  work. 


Our     lmportaWon»  of 

FRENCH  BRONZES 
PORCELAIN  FIGURES 
TERRA-COnA 
ART  PORTABLES 

For     Electric  Lighting 


.\re  the   Largest,   Most  Complete  and 
Up-to-Date  in  Canada. 

Purchase    now     for     yotir  Chirstmas 
Trade. 

Wholesale  Onlv 


! 
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60  St.  Peter  St.     -  MONTREAL 
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SPARKS. 

The  g'as  lamps  at  St.  Louis,  Que.,  will  be  replaced  by  electric 
lamps,  the  contract  having-  been  given  to  the  Montreal  Light, 
Heat  &  Power  Company  at  $22  per  lamp  per  year. 

The  Great  West  Lumber  Company,  of  Red  Deer,  Alta.,  are 
considering  the  question  of  generating  electric  power  for  operat- 
ing their  saw  and  planing  mills  and  for  general  distribution. 

The  Windsor  and  Tecumseh  Electric  Railway  has  passed 
into  the  hands  of  tne  Detroit  United  Railway.  The  road  will 
be  in  operation  by  January  and  will  be  run  in  connection  with 
the  Sandwich,  Windsor  &  Amherstburg  Railway. 

Mr.  W.  A.  Boys,  on  behalf  of  Mr.  Frederic  NichoUs,  of  Toron- 
to, has  made  applicaiion  to  the  Town  Council  of  Barrie,  Ont., 
for  a  twenty-fi''e  year  franchise  for  a  street  railway  and  electric 
light.  If  the  franchise  is  secured  construction  will  be  begun 
next  year. 

The  Maine  &  New  Brunswick  Electrical  Power  CompaTjy. 
which  is  developing  a  water  power  at  Aroostook  Falls,  New 
Brunswick,  has  awarded  contracts  for  the  necessary  equipmei  t. 
The  turbine  plant  will  be  built  by  The  Jenckes  Machine  Com- 
pany, Sherbrooke,  Que.,  and  will  be  composed  of  two  900  h.  p. 
units  each  consisting  of  a  pair  of  Special  21"  Cylinder  gate 
Crocker  turbines,  each  pair  mounted  on  a  cast  iron  draft  tube 
discharging  centrally,  set  in  concrete  flume  and  running  600  r.p. 
m.  under  72  ft.  head,  developing  80%  efficiency  at  full  gate.  The 
turbine  runners  are  cast  bronze  and  the  construction  throughout 
is  of  the  most  sub  t  mtial  character.  One  Lombard  type  "P" 
water  wheel  governor  will  be  attached  to  each  unit.  A  steel 
penstock  6  ft.  6  in.  diameter  by  75  ft.  long  conveys  the  water 


from  forebay  to  each  unit.  Each  unit  will  be  direi  t  connected 
to  a  generator,  the  order  for  which  was  placed  with  the  General 
Electric  Company.  The  headquarters  of  the  Maine  &  New 
Brunswick  Power  Company  are  at.Presque  Isle,  Maine,  and  we 
understand  that  the  order  for  the  turbine  plant  was  placed  in 
Canada  only  after  the  most  thorough  investigation  and  compar- 
isons with  the  product  of  American  turbine  makers  who  were 
tendering. 
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THE  TELEPHONE 

/^^^\     Is  a  Companion,  Friend  and  Servant 
Combined. 
Invaluable    for    convenience    in  the 
household. 

LONG  DISTANCE  TELEPHONE  SERVICE 

has    no    equal    for    the    facility   it    affords  in 
business  life. 

F"ull  particulars  as  to  rates  and  service  at  the 
nearest  office  of  the 
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PITMAN'S   WATER  WHEELS 


Highest  Efficiency 

Constructed  specially 
to  suit  the  conditions 
unaer    which  they 

work. 
My  prices  will  be 
found  lower  thanany 
other  firstclass manu- 
facturer. State  your 
requirements. 


PERCY  PITMAN 

Bosbviry,  Ledbury.  ENGLAND 


P  

jj"  The  Local 
'  Hardware 


Man 


i 


ations.  His  favor,  his  "O.K.  ' 
is  worth  having.  Talk  up 
your  goods  to  him  through 

HARDWARE  AND  METAL 

Goes  everywhere  in 
Canada  weekly.  .  . 


THE  MacLEAN  PUBLISHING  CO., 
LIMITED 

Montreal  Winnipeg  Toronto 


Is  one  of  the  first  to  know  of  J 
contemplated  building  oper-  |j 

I 


ElectricQL^l  R^epa^irs 

The  Best  Equipped  and  Oldest  Firm  in  Canada 

Ei6Girlc  Repair  k  Goniracilng  60. 

617  &  619  Lazauchetlere  St.       -        MONTREAL        -        Bell  Telephone  Mala  2177 


THE  AUTO- 
SAFETY  SWITCH 

(Pateated  August  1899,  October  1906.) 

can  be  confidently  installed  as 
a  positive  protection  against 
High  Tension  current  entering 
buildings  over  Low  Tension 
circuits,  thus  the  danger  of  fires 
and  fatiilities  from  this  cause 
is  eliminated. 

Write  for  descriptive  booklet 
and  discounts  to 

The  AutO'Safety 
Electric  Switch  Company 

211  Board  of  Trade  Building,  MONTREAL. 


flmerlGan  Circular 

Uooin  GomDany's 


FLEXIBLE  CONDUIT 


MONTREAL  ELECTRIC  COMPANY,  AGENTS. 


The  ORIGINAL  and  only  GKNUINE  "Circular  Loom."  Has  been  in  the  market  for  thirteen  years,  and  handled  by  us  for 
over  ten  years.  No  other  substitute  has  ever  taken  its  place  tor  quality  and  adaptability.  For  price  lists,  discounts 
and  full  information,  address 


Montreal   Electric  Company, 


354  St.  Jcvmes 
Street, 


Montreal 


Instant  shipment  made. 


Large  stock  of  all  sizes  always  on  hand. 
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CO-OPERATIVE  ELECTRICAL  DEVELOPMENT 
ASSOCIATION. 

Toronto,  October  30th,  1906. 

Editor  Canadian  Electrical  News: 

Dear  Sir, — We  note  in  the  October  number  of  the  Electri- 
cal News  the  article  in  connection  with  the  Co-Operative 
Electrical  Development  Association. 

We  might  state  that  any  Central  Station  in  Canada  which  is 
interested  in  this  campaign  can,  on  application  to  us,  receive 
any  literature  they  may  desire. 

Yours  truly. 

The  Sunbeam  Incandescent  Lamp  Co.  of  Canada,  Limited. 


PERSONAL. 

Mr.  A.  L.  Woolf,  of  the  Midland  Electric  Company,  Montreal, 
has  recently  returned  from  a  business  trip  to  Winnipeg,  and  re- 
ports trade  there  very  brisk. 

Mr.  Geo.  R.  Burton,  who  has  been  with  Lewis  Bros.,  Mont- 
real, for  the  past  two  years,  has  tendered  his  resignation  and 
will  hereafter  be  associated  with  the  R.  E.  T.  Pringle  Company, 
Montreal. 

Mr.  James  Wilson,  Superintendent  of  C.  P.  R.  Telegraphs, 
Victoria,  B.C.,  accompanied  by  Mrs.  Wilson  and  their  son,  is  at 
present  on  a  trip  to  Australia.  Mr.  Wilson  has  not  had  a  holiday 
for  seven  years. 

We  understand  that  Mr.  J.  J.  Warren,  who  has  recently 
represented  the  Packard  Electric  Company  in  Montreal,  has 
become  associated  with  the  Sunbeam  Incandescent  Lamp  Com- 
pany as  their  Eastern  representative,  with  headquarters  in 
Montreal. 

Mr.  N.  R.  Gibson,  a  graduate  of  the  School  of  Practical 
Science,  Toronto,  who  has  for  some  time  been  connected  with 
the  Hydraulic  Power  Company  at  Niagara  Falls,  N.  ^'. ,  has  ac- 


cepted a  responsible  position  in  connection  with  the  municipal 
power  development  at  Winnipeg. 

It  is  announced  that  Mr.  Cecil  B.  Smith,  power  expert  for  the 
City  of  Winnipeg,  has  appointed  Mr.  R.  D.  Johnson  as  chief  de- 
signer for  the  power  plant  to  be  constructed  at  Point  du  Bois. 
Mr.  Johnson  has  been  connected  with  the  power  plant  of  the 
Ontario  Power  Companj-  at  Niagara  Falls  for  some  lime. 

Mr.  E.  B.  Merrill,  who  has  been  connected  with  the  Toronto 
&  Niagara  Power  Company  for  a  considerable  time,  has  gone 
to  Winnipeg,  to  become  associated  with  Mr.  Cecil  B.  Smith  in 
connection  with  the  power  development  at  Pointe  du  Bois  about 
to  be  undertaken  by  the  City  of  Winnipeg.  On  the  occasion 
of  his  severing  his  connection  with  the  Toronto  &  Niagara  Power 
Company,  Mr.  Merrill  was  presented  with  a  handsome  gold 
watch  by  the  employees  of  the  company. 


REMOVAL  OF  SALES  OFTICE. 

The  Ontario  sales  office  of  The  Jenckes  Machine  Company. 
Limited,  has  been  moved  from  12  Lawlor  Building,  Toronto,  to 
St.  Catharines,  Ont.,  where  it  will  in  future  be  operated  in  con- 
junction with  the  extensive  branch  works  of  the  company  there. 
Mr.  W.  G.  Chater,  as  formerly,  will  be  in  charge. 


ELECTRIC  HOISTS  AND  COMPRESSORS. 

Another  instance  of  the  growinj,'  use  of  electric  power  for 
mining  operations  is  shown  in  the  purchase  of  two  150  h.p.  in- 
duction motors  by  the  Mond  Nickel  Company,  Sudburj-,  Ont. 
One  will  drive  a  compound  duplex  "Ingersoll"  air  compressor 
and  the  other  operate  a  reversible  double  friction  drum  "Lidger- 
wood"  hoisting  engine.  The  complete  equipment  will  be  built 
by  AUis-Chalmers-Bullock,  Limited,  of  Montreal. 


The  now  building  of  the  Bell  Telephone  Company  in  East 

Toronto  is  practically  completed. 
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The  new  electric  light  plant  at  Glace  Bay,  N.  S.,  is  operating 
very  satisfactorily  if  we  can  judge  by  a  recent  report  submitled 
by  Mr.  W.  Graham,  Chairman  of  the  Electric  Light  Committee. 

The  Nepigon  Pulp  &  Paper  Company  have  offered  to  furnish 
power  to  the  Corporation  of  Port  Arthur,  Ont. ,  for  $15  per  horse 
power  per  annum  for  3,000  horse  power.  The  power  is  to  be 
developed  about  50  miles  from  Port  Arthur. 

The  Town  Council  of  Gait,  Ont.,  have  given  the  Dominion 
District  Steam  Heating  Company  an  exclusive  franchise  to 
construct  and  operate  works  for  the  production  and  distribution 
of  heat.  The  Council  have  a  clause  in  the  agreement  by  which 
prices  can  be  controlled. 

The  Finance  Committee  of  Windsor  City  Council  have  been  in 
correspondence  with  the  Hydro-Electric  Power  Commission  in  re- 
gard to  getting  Niagara  power  to  Windsor.  Two  schemes  are 
being  considered,  one  to  secure  just  enough  power  to  meet  the 


demands  of  the  city,  the  other  to  secure  power  for  Windsor, 
Walkerville  and  Sandwich,  making  Windsor  a  distributing 
centre. 

The  Corporation  of  Port  Arthur  has  closed  a  contract  with 
Allis-Chalmers-Bullock,  Limited,  Montreal,  for  an  addition  to 
its  electric  light  plant,  consisting  of  a.  600  k.  w.  water  wheel 
type  generator,  exciters,  switchboard,  etc.  The  plant  at  pre- 
present  consists  of  two  2^0  k.  w.  alternating  current  generators 
and  one  250  k.  w.  direct  current  railway  generator,  all  of  the 
"Bullock"  type. 

The  Dominion  Government  is  asking  for  tenders  up  to  Novem- 
ber 29th  for  the  surplus  water  power  at  dam  No.  4,  Peterboro, 
on  the  Trent  V'a'ley  Canal.  Lessees  will  be  required  to  extend 
in  developing  power  not  less  than  $25,000  within  six  months  and 
$50,000  within  twelve  months  from  the  date  of  the  acceptance 
of  the  tender.  The  term  of  lease  will  be  for  21  years,  renew- 
able for  three  like  terms,  but  the  rent  to  be  charged  shall  be 
subject  to  adjustment  at  each  renewal  term. 
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John  W.  Morrison,  electrical  contractor,  Winnipeg-,  is  report- 
ed to  have  made  an  assignment. 

The  Stark  Telephone,  Light  &  Power  System  are  negotating 
for  a  telephone  franchise  at  Niagara  Falls,  Ont. 

The  Canadian  Forge  Companj'  are  building  works  at  Wel- 
land,  Ont.,  which  will  be  operated  by  electric  power. 

The  Woodstock  Electric  Light  &  Power  Company  have  just 
secured  a  contract  to  light  the  town  of  Woodstock,  N.  B. 

Mr.  C.  E.  Howse,  of  Hamilton,  has  been  engag-ed  to  take 
charg-e  of  the  electric  light  plant  at  Almonte,  Ont.,  as  successor 
to  Mr.  W.  P.  Kyle. 

During  the  year  1905  the  Toronto  Electi  ic  Light  Company 
constructed  6,660  lineal  feet  of  conduit  in  the  city  of  Toronto, 
and  the  Bell  Telephone  Company  24,315  feet. 

William  H.  Kellar  was  fatally  injured  on  October  6th  by  com- 


ing in  contact  with  a  live  wire  at  the  power  house  of  the  Nia- 
gara, St.  Catharines  &  Toronto  Railway. 

The  York  Cotton  Mill  at  St.  John,  N.  B.,  is  now  electric  light- 
ed, a  40  k.  w.  Westinghouse  generator  having  been  insi  ailed  for 
the  purpose.  The  wiring  wa*  done  by  Mr.  Frank  E.  Jones,  and 
was  found  ver}'  satisfactory.]  The  contract  was  a  large  one,  700 
lights  having  been  installed  in  the  building. 


LOW  SUMMER  TOURIST  RATES  WEST. 

During  the  entire  summer  the  Chicago  and  North  Westem 
Railway  will  have  in  effect  very  low  round  trip  tourist  lates  |.< 
Colorado,  Utah,  California,  Oregon,  Washington  and  British 
Columbia  points.  Choice  of  routes  going  and  returning  with 
favorable  stop-overs,  and  time  limits.  Very  low  excursion  rales 
to  the  Pacific  Coast  from  June  25th  to  Juh'  7th.  For  further 
particulars,  illustrated  folders  etc.,  write  or  call  on  B.  H 
Benneit,  General  Agent,  2  East  King  Street,  Toronto,  Ont. 
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A  recent  bulletin  from  the  Canadian  Westinghouse  Company, 
Hamilton,  is  devoted  to  Westinghouse  Type  S  direct  current 
dynamos  and  motor's. 

Pamphlets  have  recently  been  issued  by  the  R.E.T.  Pringle 
Company,  Limited,  Montreal,  relating  to  the  Hubbellpull  socket 
and  pull  attachment  plugs  and  the  Prometheus  cooking  and 
heating  apparatus. 

We  have  been  favored  with  a  copy  of  "Practical  Alternating 
Currents  and  Power  Transmission."  The  book,  which  contains 
172  illustrations,  should  prove  comprehensible  and  useful.  It  is 
published  by  the  W.  L.  Hedenberg  Publishing  Company,  136 
Liberty  street.  New  York,  and  retails  at  $2.50. 

Messrs.  Longmans,  Green  &  Company,  39  Paternoster  Row, 
London,  England, have  placed  on  the  market  a  book  entitled  "The 
Electron  Theory,"  by  E.  E.  Fournier,  with  a  preface  by  G.  John- 
stone StOne.  Electric  Discharge,  Thermo  Electricity,  Voltaic 
j  Electricit)',  Magnetism,  Induced  Currents,  Radiation,  Electricity 
and  Light,  etc.,  are  each  treated  in  separate  chapters,  with 
llustrations.     The  retail  price  of  the  book  is  five  shillings. 

"Induction  Coils:  How  to  Make  and  Use  Them,"  is  the  title  of 
a  practical  hand-book  on  the  construction  and  use  of  medical  and 
spark  coils  which  has  been  published  by  Spon  &  Chamberlain, 


of  New  York.  The  original  author  was  Percival  Marshall,  A. I. 
M.E.,  but  the  book  has  been  thoroughly  revised  and  enlarged  by 
Kurt  Stoye,  instructor  of  the  Barron  de  Hirsch  Trade  Schcml. 

We  have  received  from  \"eritys,  Limited,  London,  Eng. .  a 
copy  of  catalogue  No.  514,  referring  to  "Aston"  arc  Lamps.  It 
is  pointed  out  that  the  lamps  are  "single  enclosure"  and  that  by 
this  means  they  not  only  obtain  a  much  higher  lighting  efiBciency 
but  also  a  better  appearance.  Similarly,  the  size  is  reduced  and 
first  cost  is  also  lower.  They  are  not  "centre  tube"  lamps,  and 
hence  will  burn  for  long  periods  without  getting  vfr\- dirty  cr 
sticking. 

The  Whitney  Electrical  Instrument  Company  have  published 
their  1906-7  price  list  of  Whitnej-  instruments,  in  which  ihev 
call  attention  to  the  fact  that  for  over  fourteen  years  they  have 
been  engaged  in  the  design  and  construction  of  electrical  meas- 
uring apparatus.  To  emphasize  still  further  their  confidence  in 
their  goods  and  to  ensure  the  complete  protection  of  their  clients' 
interests,  they  now  permanently  attach  to  each  of  their  instru- 
ments, when  it  passes  its  final  inspection  and  test,  a  guarantee 
label  guaranteeing  materials,  workmanship  and  calibration,  and 
ithat  any  recalibraiion,  readjustment  or  repair  that  may  be 
required  within  a  j-ear's  time  will  be  effected  gratis  on  return  of 
the  goods  f.  b.  b.  factory  with  seals  intact  for  that  purpose. 


ESTABLISHED  li^i^. 

Capita)  and  Surlpus,  $1,500,000. 
Offices  Throughout  the  CivtHmed 
World. 
Executive  Offices  : 
Nos.  346  and  348  Broadway,  New  York  Citt.U.S.A. 

THE  BRADSTREET  COMPANY  gathers  infor- 
mation that  reflects  the  financial  condition  and  the  con- 
trolling circumstances  of  every  seeker  of  mercantile 
credit.  Its  business  may  be  defined  as  of  the  merchants, 
by  the  merchants,  for  the  merchants.  In  procuring, 
verifying  and  promulgating  information,  no  effort  is 
spared,  and  no  reasonable  expense  considered  too  great, 
that  the  results  may  justify  Us  claim  as  an  authority  on 
all  matters  affecting  commercial  affairs  and  mercantile 
credit.  Its  offices  and  connections  have  been  steadily 
extended,  and  it  furnishes  information  concerning  mer- 
cantile persons  throughout  the  civilized  world. 

Subscriptions  are  based  on  the  service  furnished,  and 
are  available  only  by  reputable  wholesale,  jobbing  and 
manufacturing  concerns,  and  by  responsible  and  worthy 
financial,  Judiciary  and  business  corporations.  Specific 
terms  may  be  obtained  by  addresslii|;  the  company  ot 
any  of  its  offices.    Correspondence  invited. 

THE  BRADSTREET  COMPANY. 
Offibcs  IN  Canada:    Halifax  N.S.  Hamilton,  Ont. 
London  Ont.;  Montreal,  Que.;  Ottawa,  Ont.;  Quebec, 
Que.;   St.  John,  N.  B.    Toronto,  Ont.  Vancouver, 
B.C.;   Winnipeg,  Man.;  Calgary,  Alta. 

THOS.  C.  IRVING. 
Gen,  Man.  Western  Canada,  Toronto 


$2      FOR  THIS  SMALL  SUM  THE  $2 

MANUFACTURER SUPPLY  MERCUANI 

may  keep  posted  oo  new  opeoloRs 
for  trade. 

ISl  CANADIAN  CONTRACT  RECORD 

reports  weekly  all  projected  building  aod  oi^er 
construction  works  throughout  Cauuda  as  well 
aa  new  business  enterprises. 


Send  your  name  and  address  with  %1  for 
a  year's  Mbscrlptlon  to 

Gaoadian  Cootract  Record 

Toronto,  Montreal,  Winnipeg,  and 
^2  Vancouver  $2 


O  SHEPHERD 

^*        -^^Expert  Electrician 

193  Sparks  Street,  OTTAWA 

General  Contracting',  Motors,  Generators,  Repairs.     Armature  Winding  a  Specialty. 

Long  Distance  Phone,  3222.  ^''ght  Phone,  667. 

"THE  mm  STflNDflRD" 

INCflNDESGENT  LftME 

Answers  all  Requiremenis 

Wholesale  Only 

MIDLAND  ELECTRIC  CO..  -  MONTREAL 


Phone  Main  2010. 


60  St.  Peter  Street. 


ALUMINUM 

ELECTRICAL  CONDUCTORS 


FOR 


RAILWAY  FEEDERS  atul 
TRANSMISSION  LINES.. 
INGOTS,   SHEETS,    WIRE,   TUBING,  CASTINGS 

I'tioes  with  full  infc-raatiou  on  application 

NORTHREN  ALUMINUM  GO. 

PITTSBURGH.  PA. 


The  Northern  Electric  and  IHanufacturing  Co.,  Limited 

TELEPHONE  AND  ELECTRICAL  SUPPLIES 

LINE  MATERIAL  

FIRE  ALARM  APPARATUS  


PRINCIPAL  OFFICE  AND  FACTORY 


Aqueduct  Street,  MONTREAL 


November,  1906 
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Why 


are  there  more  Westinghouse  Motors  in 
service  than  of  any  other  make? 


Westinghouse  Induction  Motors  Driving  Wurz 
Mine  Hoist. 


Because  of 

Westinghouse  Quality 

Because  of 

Satisfactory  Performance 

Because  of 

Superior  engineering  in 
applying  motors  to  meet 
all  conditions  of  service 


Before  buying  any 
"motor  make  a  study  of 
its  details.  It  will  save 
you  money.  We  like 
to  talk  about  the  details 
of  our  motors;  write  us. 


Westinghouse  Induction  Motor  Driving  ibooClallon 
Duplex  Express  Mine  Pump. 


Canadian  Westinghouse  Co.,  Li 

Genera.!  Offices  and  Works,  HaLmilton,  Onta-rio 

For  PaLrticulars  Address  Nearest  Office 


mited 


Traders  Bank  Building, 

Toronto 

152  HaLstings  Street 

Vancouver 


Hamilton 


Sovereign  Bank  of  Canada  BIdg- 

Montreal 


922.923  Union  Bank  Building         134  GraLnville  Street 

Winnipeg  HaLlifa^x 
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ess,  M^La™^  Bate 


TELEPHONES 


SwitGD-Boards  and  Annunciators 


Nesspnor.e^,  Montrea'. 

732  Dopchester  St. 


FIRE  ALARM  APPARATUS  and  k  montr&^L 

TELEGRAPH  INSTRUMENTS    @)  TeiepWM;^„oc 


"YOUR  ELE,6TRIGflL  SUPPLY " 
 HOUSE  

6i  St.  SUlpice  Street  -  -  MONTREAL 


WE  RECOMMEND 

MIINIillNESE  ^  BiBin  iHl 

For  Dynamos  and  all  Electrical 
Machinery.  Always  in  market 
for  Scrap  Copper,  Wire  and  Brass 

Syracvise  Smelting 
Works 

Montreal,  Que, 


The  Electrical  Construction  Co.  of  London,  Limited 


Perfection 
Type 


3^-40  DuDdas  Street,  Loodon.  Co  Phone  1103. 

Dunamos  and  Moiors 


Multipolai. 
Bipolar,  Direct 
Connected  or  Belted 


High  efficiency.    Designed  for  any  required  speed  or  voltage. 
We  contract  for  complete  installations. 
We  repair  machines  of  any  make. 

Estimates  cheertully  given.     Descriptive  matter  furnished  on  application. 


MUNICIPALITIES  AND  ILLUMINATING  COMPANIES 

Can  save  money  on  Electric  Plant  and  on  its  Operation  and  Maintenance 
by  communicating  with 

THE  UNITED  ELECTRIC  COMPANY,  Limited,  TORONTO 


CaLi\3Ldian  While  Company,  Limited 

SOVEREIGN  BANK  BUILDING,  MONTREAL,  CANADA 

WINNIPEG  OFFICE:  BANK  OF  BRITISH  NORTH  AMERICA  BUILDING 

MNGINMMRS  AND  CONTRACTORS 

FOR 

Steam  SLnd  Electric  RtvilrocLds:  Electric  Light  a.nd  Power  Plaints:  Building  Con- 
struction: Water     nd  Gsls  Works:  Docks.  HoLrbor  Works,  etc..  etc. 


J.  a.  WHITE  <S  COMPANY,  INC, 
New  York  City 


CORRBSPOSDENTS 
J.  O.  WHITES  COM'M.V>,  LIMITED, 
London.  Enslaud 


WARINa-VHITE  R(  11.01  W  00. 
London,  Eagna^ 


WE  BUY,  SELL  AND  EXCHANGE 

DYNAMOS  and  MOTORS 

WHAT  HAVE  YOU  FOR  SALE  ?    WHAT  HAVE  YOU  TO  EXCHANGE  ?     WHAT  CAN  WE  SELL  YOU? 

tVe  Hiive  the  Jjurge.st  Elevtfival  Itepnir  Shoj*  in  Cmniffn 

FRED.  THOMSON  &  CO. 

LONG   DISTANCE   PHONE   MAIN  3149 

770-772-774  CRAIG  STREET,  -  -  -  MONTREAL 


CANADIAN 


Electrical  News 

AND  Engineering  Journal 

SIXTEENTH  YEAR.  TORONTO,  MONTREAL  -    DECE  M  BE  R,  1906    -  WINNIPEG,  VANCOUVER  V°er 


"SUPERIOR''  Alternating 
Current 
Induction  Motors 

Single  Pha.se,  Mvilti  Pha.se, 
Constant  Speed,  Variable  Speed 

Alternators  for  Power  and  Light 


"SUPERIOR"  Direct  Current 
Machines  to  suit  all  Conditions 


THE  UNITED  ELECTRIC  CO..  LIMITED 

468-474  King:  Street  West,  TORONTO 


KIPP  OIL  PUMP  LUBRICATORS 


No  Valves 


No  Springs 
No  Stuffing 


The  cut  shows  a  Force  Feed  Lvibricattor  for  use  in 

temperatures  where  oil  will  not  run. 
Send  for  Booklet  B. 


CANADA  FOUNDRY  COMPANY,  Limited 

Head  Office:  TORONTO,  ONT. 


Branch  Offices- 


MontreA.1  Halifax  Ottawa         Winnipeg         Vancouver  Rossland 
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OFFICE.  SCHOOlT^ 

F.  N.  Phillips,  President. 


Geo.  H.  Olney  2nd,  SecreiaryTreasurer. 


I,ong  Distance  Telephone  Main  41 18 

VoltOL  Electric 
R^epair  Works 

Electrical  Repairs 
of  all  kinds 

Repaired  and  Reconstructed 

88  Adelaide  Street  West, 
TORONTO 

D.  McGregor  Johnston,  Proprietor. 


F.  PUIS  E[[ 


MONTRE>f\b 


TORONTO 


Electric  Light  Line  Wire 
Incandescent  and  Flexible  Cords 


iifliiffiiy,  \[[m  m  mm  mi 


Rubber,  Magnet,  Office  and 
Annunciator  Wires 
Cables  for  Aerial  and  Underground  Use 

U.  S.  Factory:    American  Electrical  Works,  Providence,  R.  I. 
New  York  Store  :    W.  J.  Watson,  Agent,  26  Cortlandt  Street. 
Chicago  Store  :    F.  E.  Donohoe,  Agent,  82  Lake  Street. 


STUART-HOWLAND  COMPANY 

MANUFACTURERS  OF^^'^^^^' 

The  Most  Symmetrical  and  Substantial  Line  of 

Street  Railway  Overhead  and  Pole  Equipment 

On  the  Market.   Everything  Fully  Guaranteed. 
Also  Dealers  in  Everything  Electrical.    Largest  and  Most  Complete  Line  in  the  East. 

261-287  Devonshire  Tli^OT/^WI 
4.5  Wlthrop  S,.       d05>  1  OIN 


"DUNCAN"  SPECIALTIES  ARE  RELIABLE 

WALL  SOCKETS 


TRADE 


=  VA«K 


ARE  YOU  SATISFIED  WITH 
YOUR  SOCKET 
DELIVERIES? 


Manufactured  by 

THE  DUNCAN  ELECTRICAL  CO.,  LIMITED 

MONTREAL,  CANADA 


'ype  A  Guard  Fi  t  Bnu 
S  ell  Sockets 

Type  B  Guard  F  ts  Porcelaim 
Key  and  Keyle&a  Soekett 
No.  1  and  No.  2. 


Removabls  Ring  Wall  Sockets 

CODE  WORD      LIST  NO. 

Firm  50747  Edison  Key  Wall  Socket 

Firebrand  50745  "  Keyless  "  "  Slotted 
Flustrine  50723  "  "  "  "Concealed 
Pitcher     50656    "         "  " 


(%  Full  Si7.e) 


Bdlsoa  Keyless  Wall 
Socket 
No.  S0746. 


Standard  Wall  Sockets 

lOOF  WORP     LIST  NO. 

Fixate      9184  Edison  Key  Wall  Socket 

Fixation  9 '85     "    Keyless    *'  '• 

Fixative  50735  T.-H.  Key  Wall  Socket 

Fixaiiire  50736    "    Keyless  " 

Fitfully    50753  Edison  Key  Angle  Wall  Sv^ckel 

Fitful       50755  Edison    Keyless    Angle  Wall 
Socket 

Leafden  1427  T.-H.  Key  Angle  Wall  Socket 
Feafdrank  1 42S     "    K^yles  " 


J.  A.  DAWSON  6;  CO.,  Agents 

295  Craig  Street  West  -         -         -  MONTREAL 


AND 


K  ngineering  vJo\irn  sil 


"VOL.  IXIVI 


A 

American  Institute  of  Electrical  En- 
gineers, Toronto  Branch  ..    6,  110,  323 
AUis-Chalmers-Bullock,  New  Manag- 
er   of    34 

Asbestos,    or   Mineral    Wool,    Mining  111) 
American    Street    Railway  Associa- 
tion   No.,  9-iv 

Alcohol    May    Supplant   Gasoline    . .  270 

Alcohol,  Denaturized    i!84 

Allis-Chalmers-BuUock,  Annual  Meet- 
ing   of    293 

Accidents  in  I'ower  House  Operation  323 


B 

Bank  of  Montreal  Building,  Montreal, 

Power   Plant  in    3 

Batteries,  Dry    211 

Bell  Telephone  Appointments    4S 

Belt  Capacity    No.  3-xiii 

Burnett,   J.   A   Itio 

Business,  Ways    and    Means  of  In- 
creasing   No.  9-vii 

Blast  Furnace  Gas     24i 

Belt  Engineering    29i 

Brantfurd,    Electric   Power   at    2Uli 

Bonnlngton  Falls  Power  House  No.  10-xi; 
Belts,  The  Care  of    360 


c 

C.  I'.  R.  Shops,  I'ower  Plant  of,  at 

Winnipeg   1. 

Construction,  Rapid    'J 

Chimney,  Concrete,  307  Peet  High..  11) 

Change  of  Control    4'i 

Clarke  City,  Que.,  Water  Power  De- 
velopment at    i\> 

Canadian  Electrical  Association    53 

Calgarv's  Municipal  i-.lg'nting  X-'lant.  68 

Conduit,   Iron    72,  86 

Canadian   General  Electric   Company  lOJ 

Conventions,   Approaching    107 

Canadian  Electrical  Association  Con- 
vention at  Niagara  Fall.s    130,  168,  169 
Canadian  Electrical'  Association,  Pre- 
sident's  Address    172 


Canadian  Electrical  Association,  Sec- 
retary-Treasurer's  Report    173 

Canadian     Electrical  Association, 

Question   Box   83,  183 

Canadian   Niagara   Power  Company, 

Generating  Plant  of    152,  220 

Chipman,   i^ate  Mr.   B.   W   160 

Canadian  Electrical  Association,  Of- 
ficers   of    166 

Convention    Notes    207 

Canadian-McVicker    Engine    230 

Civil   Engineers'   Exc\irsion    237 

Canadian    National    Exhibition    i!66 

Construction  Work.  Some  Things  to 

Avoid   in   267 

Controller,  Electric  Light.  Shedriclcs  89 
Cable  Laying  Apparatus,  Novel  ....  300 
Co-Operative  Electrical  Development 

Association    No.  10-xi 

Contractors'    Association,  Electrical, 

Montreal    54 

Croton  Dam,   The  New    317 

Co-Operative  Electrical  Development 

Association    No.  11-xii 

(Jroker- Wheeler  Form  I.  F.  Variable 

Speed   Motor   363 

Cables,  Underground    354 

D 

Canadian  Street  Railway  Association  350 

Decorative    Work,    Artistic    6Sl 

Dominion  Wire  Manufacturing  Com- 
pany   209 

Darkness  Explained    212 

Distribution  at  4600  Volts    286 

Draftsmanship,   Successful    365 

Engineers'  Club,  Toronto    17.  350 

lOnglneei-s,   Blackboard   Talk  to    ....  20 

Edison  Medal,  Compotttlou  for    35 

B.  E.— What  Does,  It  Mean?    35 

Engine    Tests    41 

Engineers'  Bill,  Amendments  to    41 

Edmonton  Electric  Plant    47,  51 

Electrical  Business,  Growth  of    56 

Edmonton,  Electric  Lighting  at    88 

Electrical  Machinery,  Breakdowns  of  102 


Electrical   Devekjpmeni    Company  of 

Ontario    107,  133,  229,  No.  9-iv 

Electrical  Growth    10J> 

Electrical  Apparatus,  Depreciation  of  108 
Electricians,    Visit  of,  ,to  Great  Bri- 
tain  12b 

Electrical  Trades  Exhibition  131,  167,  209 
Electrical     Engineering,  Successful 

Students    in    151 

Engines,  Improved    157 

Electrical  Apparatus,   Dampness  in..  168 

Electricity,   Atmosp'heric    218 

Engineer's   Future,    The    219 

Electrical  Engineering  Students    235 

Electrical  Development  on  the  Coast  242 
Electrical   Engineers,    Foreign.  Con- 
vention in  England  of   243 

Electric  Plant,  Small,  How  bo  Make 

It    Pay    301 

Experience  on  the  Road    311 

Electric  Plant  in  Northern  Manitoba 

(Dauphin)    332 

Engineering  Society,  Officers    332 

Engineers',  Stationary,  License  Bill.  333 
Engineering  Profession,  The  Human 

Side    of   352 

Electrical  Exhibition  at  Chicago    35S 

Electrical  Exhibition,  Canadian    338 


Farming,  Electricity  in    35 

Frequencies,    High    158 

Fittings,  Electrical,  Improvements  in 

 No.  6-xx 

Fuse,  Extendoil  Terminal   351 


German  Central  Stations    3 

Gas  vs.  Steam  Power,  Comparative 

Cost  of    6 

Gas  Engines     and    Gas  Producers, 

Trials  of    No.  3-vlli 

Gas    Producer,    Bituminous    86 

Generator.  Interpolar,  Large    164 

Generators,  Large.  Predicted    167 

Galvanometer,  D'Arsonval,  Alteratlng 

Current    ass 

Oovernlng,  Oas  Bngtne   812 


THE  CANADIAN  ELECTRICAL  NEWS 


December,  1906 


I M IDK  X-Contin-ued. 


H 

Heating,  Exhaust  Steam  for    85 

Hydro-Electric    Power  Commission. 

First  Report  of    97,  lOS 

Hoists,  Electric    2S2 

Halifax  Electric  Tramway  company. 

Plant    of    271 

Hoists     and    Compressors.  Electric 

  No.  11-xii 

Hydro-EIectrio  Plant,  An  Interesting  33y 


I 

Inspection,  Electric  I^iglit    11,  339 

Inspection,  Electrical   

 11,  72,  No.   5-ii,   109,  No.  6-xvi 

Illumination,    Efficient    82 

Insulator  Pin,  All  Steel    86 

Insulator  Clamps,   Clark    240 

Indicator,   Wright  Demand    265 

Iron  and    Steel,    Blectrothermics  of 

 No.  9-xvii 

Illumination,  Cost  of,  Reduction  in..  287 
Illumination,    Indoor,    Application  of 

Photometric  Data    316 

Insulator,  New  Italian    358 


Jones  &  Moore,   Winnipeg,    Failure.  236 
Jennings,  The  Late  W.  T.,  Consult- 
ing   Engineer    '.   325 


K 

Knitting  Mills,  Joseph  Simpson  Sons', 

Electrical  Equipment  of    52 

Keewatin,  Electric  Plant  at  ..    No.  7-xiii 


Lightning    Flashes,    Observations  of 

Ihe  Direction  of    No.  l-'-*- 

Lamps,    Sarco   Arc    12 

Legal  Decisions    48,  140,  317,  330 

Lac  du  Bonnet  Electrical  Plant    6S 

Ijighting,  Electric,  of  a  Small  City  or 

Tlown   >  ,   70 

Lamp,  Metallic  Filament,  New    No.  3-xvi 

Lamp,  Arc,   "Juno"   Flame    86 

Lamp,   Arc,    Luminous    12'1 

Lamp,  Safety,  An  Electric    124 

Lamp,  Wolfram   124 

Legal  Propositions,  Some,  of  Interest 

to  Electrical  Men    202 

Light,  A  New  Method  of    239 

Line  Construction  for  Overhead  Light 

and  Power  Service    258.  277 

Lamps,  Tantalum,  General  Electric  264 
Lamp,  Incandescent     Electric,  with 

Refractory  Blower    264 

Lamp,  Arc,  The  Beck  Flaming    265 

London  Fair  Exhibits   No.  lO-vi 

Liquid   Air    284 

L,Tmps,  Arc,  Magnet  Coils  for    286 

Lamps,  Arc.  Secondary  Conductor  .  .  286 
Ijady  Designer  of  Electrical  Appara- 
tus   299 

Lamps.    Incandescent,   Reducing  the 

Cost    of    299 

Lamps,  Incandescent,  Economical  Life 

of   319 

Lighting  Progress,  Incandescent.  Re- 
cent   326 

Lamp.  High  Efficiency  Incandescent. 

Effect   of    327 

Load    Levelling    332 

Lamp  Guard,  New    333 

Lamps,  Osmium  Filament    351 


M 

Maritime  Electrical  Association   

  9,  32,  53,  85,  131.  209,  235 

Mining,  Modern.  Electricity  in    10 

Motor  Car,  Gasoline    12 

Mercury  Arc  Rectilier,   Single  Phase  li 

Moonlight  Schedule    29,  72.  No.  4-viii.  No. 

5-viii,  No.  6-vi,  No.  7-vi,  No.  S-vi,  257. 

No.  9-iv,  No.   11-iii,  363 

Montreal  Correspondence    46,  54,  89,  128. 

163,  238,  No.  9-ii,  288,  322 

Motor,  Induction,  Single  .Phase    86 

Moffat  Fuel   Saver    126 

Montreal  Street  Railwav  Power  House  156 

Metric    System,    The    158 

Municipal   Electricians,  International 

Association  of    159 

Mudge,  A.   L.   160 

Moncton's  Lighting  Plant    210 

McGill  University.   Montreal.  Gradu- 
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McCormick 
Tvirbirves 

1,400  H.P.,  400  R.P.M.,  160  feet  head,  driving  generator 
in  power  plant  of  the  Cascade  Water,   Power  and  Light 
Company,  British  Columbia. 

We  Design  and  Build 

Turbines  to  Meet  Requirements 

S.  /Worgan  Smith  Company 

Branch  Office:  176  FEDERAL  STREET,  BOSTON,  MASS. 

Write  tor  catalOQue  \\  interested 


WIRES  AND  CABLES 

Telephone,  Telegraph  and  Electric  Power  Purposes. 
-^E  WIRE  AMD  CABLE  COMPANY,   -   -   -  MONTREAL 


The  McEWEN 

In  Simple  and  Compound  Units 


HIGH  SPEED 
AUTOMATIC 


l7-t8  X  20  Tandem  Compound. 

WRITE  FOR  LATEST  BULLETIN  AND  PRICES. 


Unexcelled 

for 
Simplicity, 
Efficiency 

and 
Economy 


Waterous  Eng^ine  Works  Co. 

BRANTFORD,  CANADA 
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Ir  is  proposed  to  adopt  electric  pumping  in  connection  with  the 
waterworks  system  at  Magogf,  Que. 

The  Leamington  Electric  Light  Company  propose  increasing 
their  capital  and  remodelling  their  plant. 

The  Huron  &  Ontario  Electric  Railway  Company,  which  con- 
templates among  other  projects  the  construction  of  an  electric 
railway  from  Owen  Sound  to  Meaford,  is  seeking  a  franchise 
from  the  town  of  Owen  Sound. 

The  Manitoba  Radial  Railway  Company  is  seeking  authority 
from  the  Dominion  Government  to  construct  a  steam  or  electric 
railway  from  Winnipeg  westward.  Mr.  Arthur  Wagner,  of  Win- 
nipeg, is  acting  for  the  applicants. 

Armstrong  &  Morrison,  contractors,  Vancouver,  B.  C. ,  have 
installed  a  30  horse  power  motor,  to  replace  a  boiler  and  engine 
for  driving  their  straight  cut  gang  saw  for  cutting  and  working 
sandstone.  The  motoris  of  AUis-Chalmers- Bullock  manufacture. 

Barnhill  &  McLennan,  of  Amherst,  N.  S.,  have  purchased  a 
large  lumber  property  at  Etiomani,  Sask. ,  on  which  they  intend 
building  a  100  horse  power  rotary  saw  mill.  The  machinery 
for  the  mill  has  been  ordered  from  the  Robb  Engineering  Com- 
pany. 

The  Jordan  Light,  Heat  &  Power  Company  and  the  Erie  & 
Ontario  Development  Company  have  applied  to  the  Dominion 
Parliament  for  permission  to  amalgamate  under  the  name  of  the 
Jordon-Erie  Power  Company.  Mr.  J.  B.  Clarke,  of  Toronto,  is 
solicitor  for  the  applicants. 

The  Nipissing  Power  Company,  Limited,  has  been  granted  an 
Ontario  charter,  with  power  to  generate  and  distribute  electrici- 
ty in  the  vicinity  of  Lake  Nipissing  ;  capital  $100,000.  The  pro- 
visional directors  include^  Messrs.  J.  D.  Montgomery,  barrister, 
J.  P.  Crawford,  student,  and  others. 

The  Victoria  Machinery  Depot,  of  Victoria,  B.  C,  has  pur- 
chased from  the  AUis-Chalmers-Bullock  V^ancouver  office,  an 
electrically  driven  10  x  10  IngersoU  Sergeant  air  compressor 
for  supplying  air,  to  be  installed  at  their  shipyards  for  the  oper- 
ation of  all  their  pneumatic  tools. 


FUSE  WIRE 

BATTERY  ZINCS 
BATTERY  COPPERS 
WIRE  SOLDER 

THE  CANADA  METAL  GO. 

WILLIAM  ST.,     -     TORONTO,  ONT. 


Phone 


1729. 


"CALVADUCT'AND  "LORICATED" 
CONDUITS 

FOR  INTERIOR.  CONSTRUCTION 

Conduits  Company  Limited 

Sole  Manufacturers  under  Canadian  and 
U.  S.  tetters  Patent. 


TORONTO 


CANADA 


Please  mention  the  Canadian  Electrical  News 
when  corresponding  with  advertisers. 


The  above  cut  represents  the  new  D£AN£  CONDENSING  apparatus  built  to  meet  the  demand  for 
increased  efficiency  caused  by  the  introduction  of  the  STEAM  TURBINE.  For  catalogue  and  other  infor- 
mation apply 

The  JOHN  McDOUGALL  CALEDONIAN  IRON  WORKS  CO.,  Limited 

BUILDERS    FOR   CANADA  MONTREAL 


iv. 


THE  CANADIAN  ELECTRICAL  NEWS 


December,  1906 


SPARKS. 

The  McLachlan  Gasoline  Engine  Company,  of  Toronto,  have 
sold  o  their  business  to  the  British  Canadian  Eng-ineering 
Company,  Limited. 

The  Dominion  Government  have  given  permission  to  Allis- 
Chalmers-BuUock,  Limited,  of  Montreal,  to  'ncrese  their  capital 
from  $t, 200, 000  to  $2,500,000. 

The  La  Patrie  Printing  Company,  who  are  erecting  a  news- 
paper office  building  in  Montreal,  intend  installing  an  electric 


plant  of  400  horse  power.  This  will  give  them  a  surplus  to 
dispose  of,  and  they  have  made  application  to  the  City  Council 
for  permission  to  distribute  this  power  to  customers. 

The  electric  light  plant  at  Carman,  Man.,  is  being  acquired 
by  the  corporation.  The  arbitrators  fixed  the  value  of  the  plant 
at  $17,777  """^  company  ask  a  bonus  of  $1,500  as  an  estab- 
lished business.  It  is  understood  that  the  company  have  made 
an  alternate  offer  to  allow  them  to  operate  the  plant  for  another 
six  months  in  lieu  of  81,500.  The  cost  of  the  arbitration  was 
$900. 


A  Sviita^ble  Holida>.y  Gift  for 

Yo\ir  Frier\d  the  Ervgir\eer 


He  needs  light  to  aLVoid  dsLnger. 
CaLfv  be  caLrried  in  the  pocket. 

No.  I  Flash  Light. 


Price  $2.00. 
Express  Prepaid. 


BERLIN  ELECTRICAL  MFG.  CO., 

472-474  hing  Street  West.  TOR.ONTO,  ONT. 


PACKARD  TRANSFORMERS 


THE 


PACKARD   ELECTRIC  COMPANY 

LIMITED 

-  ST.  CATHARINES  -  WINNIPEG 
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THE  STANDARD 
FOR 

RUBBER 
INSULATION 


ILeg.  U.  S.  Pa-torvt  Office 


W 


maintain  their  high  electrical  efficiency  under  the  most  exact- 
ing conditions.  They  are  not  affected  by  extremes  of  tempera- 
ture, commercial  acids  or  alkalies.    They  improve  with  age. 

The  plain  insulation  [without  a  protective  covering]  is 
soaked  three  days  in  water  before  being  tested. 

THE  OKONITE  COMPANY,  Limited 

253  Broadway,  NEW  YORK,  U.S.A. 


THE  ONLY  McVIGKER 


Has  one  third  the 
parts. 

No  Gears,  Cams,  Ec- 
centrics or  Trigger 
work  of  any  kind. 

%        l  he  only  improve- 
ment  on     Gas  and 

\  III  I  ;      Gasoline   Engines  in 

40  years. 


Write  u*  for  more  information 


The  Canadian  IVlcVicker  Engine  Company,  Ltd. 

Gait,  Ontario 
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SPARKS. 

The  Saraguay  Electric  Light  &  Power  Company  last  May 
took  over  the  property  and  assets  of  the  Cartierville  Light  & 
Power  Company,  which  was  owned  by  Mr.  E.  Champagne. 
The  privileges  include  a  fifteen  year  contract  with  St.  Laurent 
and  Bordeaux.  The  new  company  has  since  secured  a  contract 
with  Cartierville  for  the  supplj'  of  light  and  power,  and  negotia- 
tions are  under  waj'  for  franchises  from  Ahuntsic  and  Sault  au 
Recollet.  The  authorized  t;apital  at  first  was  $250,000,  but 
power  has  since  been  obtained  to  increase  it  to  $1,000,000.  The 
plant  of  the  company  is  situated  at  Cartierville. 


A  company  is  being  formed  for  the  purpose  of  developing  40,- 
000  horse  power  of  electric  power  on  the  Quinze  river,  at  the 
head  of  Lalie  Temiskaming,  to  be  used  for  mining  purposes  in 
the  Cobalt  region  and  also  for  lighting  and  electric  railway  pur- 
poses. The  route  of  the  proposed  electi  ic  railway  is  from  New 
Liskeard  to  Ouinze  Lake.  Among  the  names  mentioned  in  con- 
nection with  the  undertaking  are  Messrs.  F.L.  Wanklyn,  Vice- 
President  of  the  Dominion  Coal  Company ;  J.  J.  McFadden, 
lumberman,  Sault  Ste.  Marie:  J.  B.  Klock,  lumberman,  Montreal; 
A.  Barnet  and  John  Ferguson,  of  Renfrew,  and  P.  J.  Loughrin, 
of  Toronto,  the  latter  acting  as  secretar)-. 


I 
I 

1 
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GOLDIE  CORLISS  ENGINES 

Vertical  and  Horizontal, 
Simple,  Tandem  Compound 
and  Cross  Compound 

SPECIAL    FEATURES : 

NOISELESS  RUNNING,  RIGIDITY  OF  FRAME,  GOOD 
GENERAL  DESIGN,   CLOSE  REGULATION,  ETC. 


Ttie  GOLDIE  &  MgGULLOGH 

GO..  Limited 

GALT       -       ONTARIO       -  CANADA 

248  McOERMOTT  AVE.,  WINNIPEG,  MAN. 
QiKKFc  Aotsis:  ROSS  A  GREGG,  Montreal,  Que. 


21  and  42  x  30  Vertical  Compound  Ooldle  Corliss  Bttzla^ 

^^44^^  44494^99^499999W9  4994449  » 
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SEE  HERE 


If  you  sell 
current 

increase  the  demand  by- 
giving  the  best  light  for 
the  least  money. 


Arc  Lamps 

a^re  essential  factors  in 
obtecining  this  result. 


If  you  buy 
currervt 

insist  upon  an  econom- 
ical enclosed  a-rc  la^mp 
that  gives  a  steady  white 
light. 


 A-B  

Arc  Lamps 

sa^tisfy  this  demsLnd. 
HaLndsome  for  indoor, 
and  durable  for  outdoor. 


.CsLnsLAisi,r\  Agents. 


R.  E.  T.  PRINGLi:  CO..  Limited 


ST.  JOHN,  N.  B. 


Manufacturers  and  Dealers  in  Electrical  Apparatus  and  Supplies 

MONTREAL,  QUE.  TORONTO.  ONT.  WINNIPEG.  MAN 

Show  Room :  16-18   Victoria  Sq.,  Montreal 
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ELECTRIC  LIGHT  PLANTS 


MONTREAL, 


Two  of  our  engine  type  generators,  with  auxiliary  apparatus,  forming  the 
MUNICIPAL  .LIGHTING  PLANT.  Edmonton,  Alta.  The  con- 
struction and  operation  of  these  generators  is  described  in  Bulletin  1048. 


ALTERNATING    CURRENT  MACHINERY 


Belted   Type  Generators. 
Flywheel  Type  Generators. 
Synchronous  Frequency  Changers. 
Synchronous  Motor-Generator  Sets. 
Synchronous  Motors. 
Transformers.  Switchboards. 


Engine  Type  Generators. 
VVaterwheel  Type"  Generators. 
Induction  Motor  Frequency  Changers. 
Induction  Motor-Generator  Sets. 
Induction  Motors. 
Turbo  Generators. 


DIRECT  CURRENT  MACHINERY 


Belted  Type  Motors  and  Generators. 
Engine  Type  Generators. 
Railway  Generators. 

Small  Multipolar  Motors  and  Generators. 
Street  Car  Equipments. 


Multiple  Voltage  Variable  Speed  Ec|uipinents. 
Bullock  Teasers  (or  F'rinting  Presses. 
Multiple  Voltage  Balancing  Sets. 
Switchboards. 

Small  Bipolar  and  MuUipi^lar  Motors  and  Generators. 


ALLIS-CHALMERS-BULLOCK.  Limited 

Head  Office  und  Works,  MONT  REAL. 
'7  District  Offices  -f.Toronto,  Traders  Bank  bide.;  Montreal,  Sovereign  Bank  BIdg.;  A't»'  ■  (Jlasuow,  N.  S. 
Telephone  Bide.:  Wlnnlpcu,  2.'>l  Notre  Dame  Are.;  /\elson,  .losephlne  St.;  Vancouver,  416  Seymour  SI. 
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AN  INTERESTING  ELECTRIC  PLANT  AT  WELLINGTON,  ONTARIO 


Wellington,  an  incorporated  village  in  Prince 
Edward  County,  Ontario,  is  a  summer  resort  with 
a  winter  population  of  800.  Situated  on  the  Central 
Ontario  Railway,  22  miles  south  of  Trenton  and  1 1 
miles  west  of  Picton,  its  southern  boundary  is  the 
northern  shore  of  West  Lake  and  Lake  Ontario,  while 
the  famous  moving  sand-hills  are  about  two  miles 
distant. 

The  industries  of  the  village  are  three  canning 
factories,  farming,  fancy  seed  peas  and  grist  mill,  and 


Fig.  I. — Concrete  Dam  and  Spillway. 


some  minor  undertakings.  Lacking  sufficient  power 
for  his  other  enterprises,  Mr.  Niies  (the  firm  of  W.  P. 
Niles)  applied  for  and  received  a  charter  for  electric 
light  and  power  supply  ;  whereupon,  owing  to  the 
publicity  given  to  the  generation  of  power  by  means 
of  producer  gas  and  also  as  a  result  of  his  own  inves- 
tigations, an  order  was  placed  by  him  for  a  producer 
plant.  Finding  it  difficult,  however,  to  personally 
undertake  the  details  of  electrical  installation,  Mr.  J. 
Stanley  Richmond,  consulting  engineer,  was  called  in 
and,  the  producer  plant  not  arriving,  contracts  were 
entered  into  for  another  producer  plant  and  the  other 
machinery  and  accessories  required. 

The  location  of  the  power-house  is  a  water  power 
site  previously  used  for  two  or  three  other  enterprises; 
and  the  wooden  dam  having  been  washed  away,  leaving 
a  50  foot  gap  in  the  earth  embankment,  a  cement  dam 
has  been  constructed,  the  upstream  face  of  which  is 
illustrated  in  Figure  i ,  and  its  concrete  apron  so  formed 
that  a  pool  of  water  below  the  spillway  acts  as  a 
cushion  for  the  falling  waters. 

Figure  2  is  an  illustration  of  the  south  end  and  east 


side  of  the  power-house,  which  is  70  x  33  feet  and,  as 
will  be  noted,  is  well  lighted.  The  concrete  founda- 
tions of  the  building  rest  on  rock,  while  the  com- 
position walls  contain  six  inches  of  concrete,  a  two 
inch  air  space  and  four  inches  of  brick  made  locally  by 
Mr.  Niles'  men  from  fine  sand  mixed  with  one-tenth 
its  volume  of  cement  and  air-dried.  The  inside  of  the 
building  is  divided  into  two  rooms  by  a  concrete  wall, 
the  smaller  or  producer  room  being  15  feet  in  height 
and  having  a  smooth  cement  floor,  while  the  larger  or 
engine  room  is  12  feet  high  and  has  a  double  plank 
floor.  The  ceilings  are  of  wood  lined  with  metal 
ceiling  painted  white,  and  the  roof  is  of  corrugated 
iron.  The  insides  of  the  walls-  are  finished  with  cement 
plaster  and  buff  kalsomining,  while  the  inside  wood- 
work of  the  windows  is  finished  in  light  green  with 
white  sash  work.  All  machinery  foundations  are  of 
solid  concrete  set  in  and  cemented  to  solid  rock.  A 
considerable  amount  of  unpleasant  work  resulted 
during  building  owing  to  the  surface  water  and  water 


Fig.  2.  — Brick  and  Concrete  Power  House. 


logged  nature  of  the  building  site,  but  this  was  more 
than  offset  by  the  value  of  the  location  for  the  purpose 
it  is  now  used  and  the  improvement,  generally,  of  an 
undesirable  piece  of  property.  The  erection  of  the 
dam,  too,  provides  the  locality  with  a  sheet  of  water 
suitable  for  a  good  open  air  skating  rink,  while  the 
dredging  which  has  been  carried  out  on  the  west  side 
of  the  building  below  the  dam  gives  a  systematic  and 
straight  water  course  for  the  waters  of  the  creek, 
thereby  preventing  the  rapid  erosion  of  the  west  bank 
which  formerly  took  place.  The  plant  is  designed  for 
two  65  h.  p.  units,  one  of  which  is  now  installed. 
The  producer  room,  illustrated  in  Figure  3,  correctly 
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speaking  is  the  entrance  to  the  building  ;  and  the 
producer  unit  which  has  been  installed  is  located  at 
the  west  end  of  the  room.  The  auxiliary  plant  re- 
quired for  the  operation  of  this  gas  generator  consists 
of  a  "Jack  of  All  Trades"  2  h.  p.  gasoline  engine. 
This  drives,  as  required,  a  blower,  an  air  compressor 
and  a  small  centrifugal  pump.  Overhead  a  cistern 
has  been  erected,  divided  into  two  compartments,  one 
of  which  never  receives  any  but  cold  water  for  supply 


Fig.  3.— Suction  Gas  Propicer. 


to  the  evaporator  on  top  of  the  generator  and  to  the 
scrubber.  The  latter  is  filled  with  coke  and  serves 
to  wash  and  cool  the  gases.  The  other  compartment 
of  the  cistern  supplies  water  for  the  cooling  of  the 
cylinder  jackets  of  the  engine,  the  warm  overflow 
water  from  the  engine  being  returned,  when  neces.'-ary , 
to  it.  A  little  over-flow  water  from  the  evaporator  is 
allowed  to  run  into  the  hearth  below  the  furnace  grate 
bars,  which  evaporates  and  serves  to  assist  in  the 
production  of  gas  and  to  rot  the  clinker  which  collects 
at  the  base  of  the  coal  fire. 

As  will  be  understood,  the  gas  from  the  generator 
is  a  very  variable  product  ;  and  to  obtain  it  even  ap- 
proximately of  a  uniform  composition  necessitates 
systematic  operation  on  the  part  of  the  attendant  on 
watch.  To  deal  with  this  phase  of  producer  gas 
plant  operation  would  require  a  lengthy  article  ;  suf- 
fice to  say  that  the  great  secret  is  to  keep  a  large  hot 
free  body  of  coal  and  a  fire  base  as  free  as  possible 
from  clinker  and  that  the  scrubber  should  never  be 
permitted  to  become  warm  for  a  greater  distance 
above  the  floor  than  from  one  to  two  feet.  The  class 
of  coal  used  is  pea  anthracite,  which  should  be  as  free 
as  possible  from  dust,  moisture  and  shale. 

A  reference  to  illustration  No.  4  will  show  that  the 
engine  is  erected  on  a  solid  concrete  foundation, 
which,  contrary  to  the  general  practice,  has  its  steps 
so  extended  that  the  attendant  can  comfortably  stand 
upon  them  when  oiling,  starting,  making  adjustment 
and  carrying  out  repairs. 

The  engine  is  provided  with  a  circulating  system  of 


oil  feeding,  the  oil  after  use  being  returned  to  the  filter 
overhead.  The  current  for  the  operation  of  the 
igniters  is  obtained  by  means  of  a  battery  (located  on 
the  wall)  when  starting  and  from  a  small  apple  dynamo 
(mounted  on  the  engine  bed)  afterwards.  To  start 
the  engine,  compressed  air  is  admitted  to  the  third 
cylinder  with  the  gas  and  air  valves  open  and  the  first 
and  second  cylinders  sucking  the  mixtures  of  air  and 
gas.  When  fairly  started,  the  third  cylinder  is  cut  off 
from  compressed  air  and  also  sucks  in  the  mixture. 
As  an  indication  of  the  degree  of  suction  at  the  gas 
valve  and  the  gas  generator,  small  pipes  are  run  from 
these  two  points  to  two  water  guage  glasses  mounted 
on  one  of  the  adjoining  walls,  while  a  wrench  board 
equipped  with  all  the  necessary  wrenches  and  spare 
parts  is  also  mounted  convenient  to  the  engine.  The 
engine  and  subsidiary  producer  gas  apparatus  was  all 
supplied  by  the  Canadian  Fairbanks  Company. 

The  belts  are  double-ply  best  English  oak-tanned 
leather,  the  one  from  the  engine  to  the  jackshaft  being 
laced  with  steel  wire  lacing,  and  the  one  .trom  the 
jackshaft  to  the  electrical  generator  being  endless. 
The  jackshaft  was  built  locally  from  scrap  material, 
the  "Jack  of  All  Trades"  engine  being  used  for  motive 
power.  The  pedestals  are  a  continuation  of  the  con- 
crete foundation  and  have  base  plates  on  the  top  to 
which  are  bolted  the  solid  pillow-blocks.  The  oiling 
of  the  bearings  is  also  carried  out  by  means  ot  the 
circulating  oil  feed  system.  .\11  the  keywaj  s  are  cut 
in  this  shaft  for  any  future  extensions,  while  the  shaft 
also  protrudes  through  both  the  east  and  west  walls: 
on  the  west  side,  in  case  water  power  should  be  used 
as  an  auxiliary,  and  on  the  east  side  so  that  any  ex- 


tension of  motive  power  outside  of  the  present  build- 
ing can  conveniently  be  taken  care  of. 

The  electrical  generator,  the  motors  used  in  the 
village,  the  special  switchboard  and  the  enclcsed-type 
arc  lamps  were  all  contracted  for  by  the  Canadian 
Westinghouse  Company.  The  electrical  generator  is  of 
the  type  S,  three-wire,  500-550  volt,  45  k.w. .  4-pole. 
c)00  r.p.m.,  D.C.  class,  and  is  the  first  machine  of  its 
class  with  the  collector  rings  located  within  the  spider 
casting  on  the  commutator  end.  Fig.  5  shows  the 
electrical  end  of  the  engine  room,  in  which  it  will  be 
noticed  that  the  foundation  is  finished  lor  the  second 
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dynamo.  The  switchboard  has  two  sets  of  busbars, 
most  of  the  switches  being  double-throw,  whereby  any 
one  or  more  of  the  generators  can  be  used  for  either 
lighting  or  power  circuits.  The  three-wire  system, 
however,  ends  on  the  board,  all  the  incandescent  light- 
ing circuits,  eight  in  number,  being  two-wire,  250  volt 
ones. 

Only  8  c.p. ,  125  volt  incandescent  lamps  are  used  ; 
and  these  are  everywhere  installed  two  in  series,  a 
method  which  reduces  the  capital  outlay  for  copper  to 
one-quarter  of  that  necessary  with  125  volt  circuits, 
and  which,  though  not  used  for  a  public  supply  before, 
has  we  understand  been  successfully  adopted  by  Mr. 
Richmond  in  large  buildings  during  the  past  ten  years. 
The  street  lighting  is  carried  out  with  the  arc  lamps 
connected  up  in  series  of  6  instead  of  the  usual  5, 
whereby  a  20  per  cent,  greater  efficiency  from  the 
amount  of  power  used  is  obtained  ;  and,  in  order  that 
perfect  adjustment  of  the  voltages  of  the  circuits  may 
be  obtained  as  they  vary  due  to  the  compounding  of 
the  machine,  special  rheostats  have  been  ordered  from 
the  Westinghouse  Company.     By  means  of  special 


The  local  street  mains  are  independent  of  each 
other,  and  independent  feeders  are  run,  respectively, 
to  the  centre  of  each  from  the  power  house.  The 
compounding  of  the  machines  being  10  per  cent.,  the 
sizes  or  the  feeders  are  such  that  about  8}^  per  cent, 
drop  will  take  place  at  full  load  on  them  before  the 
local  mains  are  reached,  while  the  drops  on  the  latter 
and  inside  wiring  will  amount  to  about  1  V2  per  cent, 
under  similar  conditions. 

The  neutral  (middle)  wire  of  the  switchboard  is  con- 
nected to  ground,  the  patent  rights  for  which  were 
granted  several  years  ago  to  Mr.  Richmond  by  both 
the  American  and  English  Governments.  The  testing 
for  ground  is  carried  out  by  one  of  his  special  zero, 
above  and  before  reading,  duplex  instruments  which 
are  manufactured  by  the  Weston  Electrical  Instru- 
ment Company,  while  a  fuse  is  arranged  in  the  ground 
connection,  the  blowing  out  of  which  automatically 
rings  an  alarm  bell  as  a  warning  to  the  attendant  on 
watch. 

The  schedule  of  rates  is  an  interesting  one,  power 
being  supplied  for  motor  driving  at  the  flat  rate  of 


Fk;.  5.  —  Dynaimo  End  of  Engink  Room. 


apparatus,  too,  allowance  has  b^en  made  whereby  33 
per  cent,  of  the  full  load  of  the  machine  can  be  used 
for  power  purposes,  while  the  remainder  of  its  output 
can  be  simultaneously  used  for  incandescent  lighting. 

The  switchboard  (which  is  fool-proof)  was  built  by 
the  contracting  company  and  the  pole  and  distribution 
system  constructed  by  local  employees  from  models 
built  by  the  consulting  engineer.  The  first  two  panels 
of  the  board,  illustrated  in  Fig.  6,  are  generator  ones, 
the  third  panel  controls  the  power  supply  and  watt- 
meters (two  for  incandescent  lighting  circuits,  one  for 
motor  circuits  and  the  other  for  street  arc  lighting), 
and  the  fourth  panel  controls  the  incandescent  lighting 
circuits.  Though  not  necessary  technically, three  small 
double-pole,  double-throw  balancing  switches  controll- 
ing a  few  lamps  and  one  motor-pumpare  usedon  this  last 
panel  for  economical  reasons.  As  will  be  understood, 
therefore,  the  three-wire  generator  system  has  not  been 
adopted  for  a  three-wire  supply  (or,  more  correctly, 
distribution)  but  to  lower  the  initial  captical  outlay  and 
so  that  any  one  of  the  machines  can  be  used  for 
the  operation  of  factory  motors,  street-railway  motors, 
arc-lighting  and  incandescent  lighting,  whereby  the 
system  becomes  a  very  flexible  one  and  a  correct  light- 
ing voltage  can  be  kept  up, 


$20  per  10  hour  h.  p.  per  year.  As  for  arc  lighting, 
Mr.  Niles  has  entered  into  a  five  year  contract  with 
the  village  council  for  18  arc  lamps  at  a  charge  of  $520 
per  year,  which  is  a  trifle  over  $29  per  lamp.  For 
business  purposes  the  charge  is  one-half  cent  per 
lamp  per  night,  while  residences  pay  a  similar  rate  for 
those  lamps  which  are  fairly  constantly  u.ved  and  only 
one-sixth  ofa  cent  per  lamp  per  night  for  those  which 
are  only  used  at  odd  times.  Churches  and  halls  re- 
ceive special  rates  according  to  circumstances. 

.'\  full  motor  load  has  already  been  obtained,  while 
about  700  incandescent  lights  have  been  installed  and 
requests  made  for  about  200  more. 

The  capital  cost  entailed  has  been  such  that,  with  a 
full  demand  on  the  first  unit,  operating  and  fixed  costs 
together  with  a  small  over-plus  will  be  balanced  by 
receipts;  and,  when  the  total  capital  cost  is  increased 
33  per  cent,  by  installing  the  second  unit,  the  rr^turn 
over  and  above  all  costs  to  Mr.  Niles  ought  to  be  very 
satisfactory. 

To  those  who  are  acquainted  with  the  lay-out  of  the 
Berlin,  Ontario,  municipal  plant  and  its  capital  outlay 
to  date,  which  plant,  though  its  details  are  very  differ- 
ent, has  essentially  similar  machinery  to  the  Welling- 
ton plant    -t   will  be  interesting  to  know  that  the 
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initial  cost  per  h.  p.  of  plant  of  the  Wellington  instal- 
lation has  only  been  to  date  about  one-sixth  that  of 
the  total  capital  outlay  per  h.  p.  of  the  plant  which 
has  been  incurred  on  account  of  the  Berlin  installation 
up  to  the  present  time.  With  the  second  unit  installed 
even  a  better  showing  will  result,  as  the  proportion 
wiil  then  be  from  one-eighth  to  one-ninth  instead. 

To  Mr.  Niles'  progressive  spirit  is  due  every  credit 
for  undertaking  and  financing  this  enterprise,  and  it  is 
hoped  that  the  plant  will  result  in  as  much  benefit  to 


Fig.  6. — Front  View  of  Switchboard. 


him  personally  as  to  the  inhabitants  of  the  village,  to 
whom,  it  goes  without  saying,  the  plant  must  have 
come  as  a  great  boon. 


AN  INTERESTING  HYDRO-ELECTRIC 
'  PLANT. 

A  hydro-electric  plant  possessing  some  very  interest- 
ing features  is  described  by  C.  T.  Rice  in  the  Engi- 
neering and  Mining  Journal.  The  plant  is  that  cf  the 
Eustis  copper  mine,  in  the  Province  of  Quebec,  Can. 

The  two  alternators  supplying  current  are  run  in 
parallel,  and  are  mounted  on  the  same  shaft  and 
driven  by  turbine  water  wheels.  The  water  trom  the 
dam  is  carried  by  a  flume  to  three  pairs  of  ]8  inch 
horizontal  turbines  mounted  on  one  long  shaft,  on 
each  end  of  which  is  rigidly  coupled  a  revolving  field 
alternator,  one  150  k.w.  in  capacity  and  the  other  200 
k.w.  These  alternators  generate  a  three-phase,  25 
cycle,  2,200  volt  current. 

The  eff"ective  water  head  on  the  turbines  is  38  feet. 
Each  pair  of  turbines  is  fitted  with  a  separate  gate- 
valve.  The  gate-valve  of  the  centre  pair  is  operated 
by  a  hand  wheel,  but  the  other  two  are  operated  by 
Woodward  compensating  governors. 

In  starting  up,  the  hand-gate  valve  is  opened,  and 
when  the  capacity  of  this  pair  of  wheels  is  reached  the 
automatic  governors  are  thrown  into  gear.  In  this 
way  either  one,  two  or  three  pairs  ot  turbines  are  run 
according  to  the  amount  of  power 'required.  This 
effects  a  great  saving  of  water,  for  each  wheel  is  run 
more  nearly  at  its  full  capacity. 

The  fields  of  both  alternators  are  excited  by  a  13 
k.w.  generator,  which  is  driven  by  a  belt  from  a  pulley 
on  the  turbine  shaft.  Both  fields  are  in  parallel.  A 
Terrill  automatic  regulator,  mounted  on  the  switch- 


board and  inserted  in  the  fields  of  the  alternators, 
keeps  the  current  properly  distributed  between  the  two 
alternators,  and  thus  the  primarj-  voltage  is  kept  con- 
stant. A  hand  rheostat  is  also  in  each  field  circuit,  so 
that  the  fields  can  be  regulated  by  hand  in  case  the 
Terrill  regulator  gets  out  of  order.  A  reserve  exciter, 
run  by  a  separate  water  wheel,  is  used  in  case  of 
accident  to  the  other. 

When  only  one  alternator  is  generating  a  current 
and  it  is  desired  to  use  both,  the  field  of  the  second 
alternator  is  thrown  into  circuit,  and  when  the  voltage 
is  equal  to  that  generated  by  the  other  machine  the 
second  machine  is  thrown  in  step.  This  type  of  design 
obviates  the  difficulty  often  attendant  upon  running 
alternators  in  parallel,  for  there  is  no  trouble  getting 
the  two  alternators  in  step. 

The  only  diflSculty  in  such  a  plant  is  connecting  the 
two  alternators  in  phase.  This  was  done  as  follows  : 
One  alternator  was  coupled  to  the  turbine  shaft. 
Then  the  other  was  lined  up  with  the  turbine  shaft 
and  the  couplings  of  each  brought  so  near  together 
that  they  almost  touched.  The  second  alternator  was 
run  as  a  synchronous  motor,  and  when  synchronism 
was  established  the  faces  of  the  couplings,  which  had 
been  previously  blackened  by  camphor  smoke,  were 
marked  with  a  scratch  awl  drawn  rapidly  across  the 
two  coupling  surfaces.  Holes  were  then  bored  and 
the  alternator  rigidly  fastened  to  the  turbine  shaft. 
The  alternators  were  then  always  in  phase. 


The  Temiskaming  Telephone  Company  and  the  Haileyburj-  & 
Cobalt  Telephone  System  have  amalgamated  and  are  now  under 
one  management. 

The  farmers  of  Ladner,  B.  C,  are  combining  with  the 
farmers  of  Lulu   Island  for  the  purpose  of  establishing  a  tele- 


FiG.  7. — Rear  \  iku  ak  S\vitihi»vV\kp. 


phone  system  in  opposition  to  the  British  Columbia  Telephone 
Com  pany. 

The  citizens  of  Brantford  are  now  engaged  in  the  pleasant 
task  of  raising  $40,000  for  a  inagniticent  mc>nument  to  Prof. 
Alexander  Graham  Bell,  who  invented  the  telephone  while  » 
resident  of  that  cit}-. 

Mr.  F.W.  Sumner  has  offered  a  ooiitribulion  of  Si, ooi-<  towards 
a  municipal  telephone  exchange  at  Moiicton,  X.  B.  He  is  also 
willing  to  take  $10,000  in  a  new  provincial  cv>n»|Viny  which 
could  not  amalgamate  with  .my  ot  or  com(>any  without  the 
authority  of  tlio  Cvivernnieut. 
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ELECTRIC  LIGHT  INSPECTION. 

In  the  annual  report  of  the  Inland  Revenue  Depart- 
ment, which  reached  us  on  the  first  of  the  month,  we 
find  the  statistics  concerninfj  the  inspection  of  electric 
light  during  the  fiscal  year  ended  June  30,  igo6.  The 
revenue  derived  from  the  inspection  of  electric  light 
was  as  follows  : 

Fees  for  inspection  of  meters,  &c   $29,974.75 

Regfistration  of  companies   5,125.00 


The  expenses  of  inspection  (annual). 


Expended  on  standard  instruments,  &.c. 


$3^.099  7.S 
8,117.76 

$26,981  99 
1.736  46 


Leaving  a  net  revenue  of  '  $25,245.53 

Since  the  year  1896-97  the  two  services  of  gas  and 
electric  light  inspection,  which  are  conducted  largely 
by  the  same  staff  of  officers,  have  reached  that  point 
at  which  they  have  ceased  to  be  a  burden  upon  the 
general  taxpayer,  as  shown  below  : 

G.\s  .KND  Electric  Light. 


Years.  Revenue. 

Expenditure. 

$  cts. 

$  cts. 

*  1899- 1900. . . . 

  35.52.3-50 

26,421. 48 

  37.536.57 

28,247  ''O 

33.3-'«-48 

  49.054-35 

36,006.47 

  .5021875 

33.426.  i,s 

1904-05  

  62,561.37 

34,774.02 

:  ■.  -  76.539-00 

38.917-4^ 

''Exclusive  I' 

cost  of  standard  instruments. 

The  fo  lowing  statement  shows  the  number  of  elet  trie 
light  meters  ver  fied  and  rejected  in  each  cistrict: 


Districts. 


Verified  as  coming 
within  the  error  tol- 
erated by  law. 

Rejected. 

Correct. 
Fast. 
Slow. 

L'nsound. 
Fast. 
Slow. 

Belleville  

Hamilton ...  . 
London  ...... 

Ottawa  

Toronto   

Montreal  

Quebec  

Sherbrookc ... 
St.  Hyacinthe. 
Three  Rivers. 

St.  John  

Halifax  

Charlotletown 
Winnipeg  .  . .  . 
Edmonton  . .  .  . 
Vancouver  .  .  . 

y  ctoi  ia  

^'ukon  


1 ,008 

534 

289 

■85 

I 

1,252 

300 

356 

595 

7 

I 

1.772 

',310 

221 

233 

1 

2,424 

580 

207 

1 .633 

1 

I  1 

50 

4.623 

1.522 

J,  769 

1,271 

5 

5 

5.2'9 

4, 161 

1 ,02  1 

4 

I 

I 

68  s 

265 

206 

2 1  1 

[ 

1 

4 

42 

32 

44 

5 

436 

■.i6 

> '),"! 

102 

'3« 

64 

3-1 

40 

2 

788 

391 

'74 

-■  ii) 

3 

3 

94-1 

933 

3  ■ 

330 

161 

<)6 

3-099 

2-597 

1.54 

34« 

265 

'9 

6 

240 

2,746 

307 

'.573 

866 

807 

408 

207 

192 

1 3.7.30 

3  / 

68 

26,659 

6,540  6,275 

9 

N.B.,J.  E.  Wilson;  Halifax,  N.  S.,  A.  J.  Ritchie; 
Charlottetown,  P.  E.  I.,  J.  H.  Bell;  Winnipeg,  Man., 
R.  Magness;  Edmonton,  Alberta,  N.  Harbottle;  Van- 
couver, J.  E.  Miller;  Victoria,  R.  Jones;  Yukon,  J.  F. 
Macdonald. 


CANADIAN  ELECTRICAL  EXHIBITION. 

Letters  patent  were  issued  on  November  23rd,  1906, 
incorporating  the  Canadian  Electrical  Exhibition  Com- 
pany, Limited,  with  a  capital  stock  of  $20,000,  divided 
into  200  shares  of  $100  each,  the  incorporators  being 
Messrs.  William  McLea  Walbank,  civil  engineer  ; 
Raymond  S.  Kelsch,  electrical  engineer  ;  Henry  D. 
Bayne,  manager  ;  James  A.  Milne,  manager,  and  John 
William  Pilcher,  manager,  all  of  the  City  of  Montreal. 

It  is  the  intention  of  this  company  to  hold  an  elec- 
trical exhibition  in  Montreal  in  September  next,  and  a 
similar  exhibition  annually  thereafter.  The  company 
contemplate  having  an  exhibition  of  everything  used 
in  connection  with  the  electrical  industry,  and  it  is  ex- 
pected that  it  will  be  vastly  superior  to  anything  of 
the  kind  heretofore  attempted  in  this  country. 

A  meeting  was  held  on  December  5th  for  the  pur- 
pose of  completing  the  permanent  organizai  ion,  when 
the  following  gentlemen  were  elected  as  directors  :  W. 
McLea  Walbank,  R.  S.  Ktlsch,  J.  A.  Milne,  H.  D. 
Bayne,  J.  W.  Pilcher.  Immediately  thereafter  the 
directors  elected  W.  McLea  Walbank  as  President, 
R.  S.  Kelsch  Vice-President,  and  J.  W.  Pilcher  Sec- 
retary-Treasurer. 


The  number  of  companies  registered  under  the 
Electric  Light  Inspection  Act  is  368,  of  which  274  are 
private  plants  and  94  municipal  enterprises.  These 
plants  operated  1,828,507  incandescent  lamps  and 
16,205  '"^^^  lamps.  The  Montreal  Light,  Heat  and 
Power  Company  supply  3,069  arc  lamps  and  328,219 
incandescents,  and  the  Toronto  Electric  Light  Com- 
pany 1,722  arcs  and  150,000  incandescents.  The 
Ottawa  Electric  Company  comes  third,  with  1,1 46  arcs 
arid  1 37,393  incandescents. 

The  electric  light  inspectors  of  the  different  districts 
are:  Belleville,  Wm.  Johnson;  Hamilton,  D.  McPhic; 
London,  A.  F.  Nash;  Ottawa,  H.  G.  Roche;  Toronto, 
J.  K.  Johnstone;  Montreal,  .\.  Auhin;  Quebec,  N.  Le- 
Vasseur;  Sherbrooke,  A.  F.  Simpson;  St.  Hyacinthe, 
J.  E.  Provost;  Three  Rivers,  J.  LI.  Dufresne;  .St.  John. 


ELECTRICAL  SPECIALTIES. 

The  Chase-Shawmut  Company,  of  Newburyport, 
Masachusetts,  U.  S.  A.,  have  recently  placed  on  the 
market  their  new  line  of  loo-ampere  250-volt  poi  celian 
cutouts.  This  line  includes  both  double  and  three 
pole  main  line  cutouts  and  fills  a  long  felt  want  among 
jobbers  and  contractors  in  general.  Each  cutout  is 
enclosed  in  a  corrugated  paste-board  sleeve  and  then 
packed  in  a  pasteboard  box,  thus  making  it  possible 
to  ship  the  material  without  danger  of  breakage  and 
at  the  same  time  making  a  very  attractive  shelf  display. 
We  understand  that  in  a  short  time  this  company  will 
also  put  on  the  market  a  line  of  single  pole  main  line 
porcelain  barrier  bases  in  connection  with  their  present 
line  of  slate  bases.  The  capacities  will  be  30,  60  and 
100  ampere,  250  volt,  30  and  60  ampere,  600  volt. 

Another  device  which  this  company  manufacture  and 
which  is  proving  to  be  very  popular  is  their  patented 
extended  terminal  type  "A"  fuse.  This  fuse  in  made 
in  all  sizes  of  the  standard  type  ".'\".  One  terminal 
is  extended  so  as  to  fit  any  of  the  standard  makes  of 
single  pole  type  "A"  bases.  This  extended  terminal 
is  scored  and  after  being  fitted  to  the  proper  base  the 
projections  may  be  easily  taken  off.  The  great  advan- 
tage of  this  fuse  is  the  reduction  in  stock  that  must 
be  carried  by  the  jobber.  With  this  fuse  the  supply 
house  does  not  have  to  wait  before  filling  his  order  if 
he  does  not  have  a  fuse  of  the  same  make  as  the  base 
on  which  it  is  to  go. 

The  R.  E.  T.  Pringle  Company,  Limited,  and  J(  hn 
Forman,  of  Montreal,  and  Chas.  Goodyear,  of  Winni- 
peg, Manitoba,  are  supply  houses  which  handle  the 
complete  lines  of  the  Chase-Shawmut  Company. 


For  the  year  ending  March  31st  last  the  telephone  suhsciibeis 
in  N'cw  Zealand  increased  by  some  2000  ovei-  the  luiinboi  for  ihe 
corresponding  period  last  year.  There  are  now  15,333  sub- 
scribers to  Ihe  service  in  the  colonj ,  as  comp.ired  W  illi  13,423 
eoniieetetl  with  the  I'.xchange  in  n)of;. 
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2,000  K.  W.  Curtis  Turbines  at  the  Toronto  Electric  Light 
Company's  Scott  Street  Station 


It  is  probable  that  very  few  electrical  men  are  aware 
of  the  great  changes  which  have  been  taking  place 
during  the  past  year  or  more  in  the  plants  of  the  rail- 
way and  lighting  companies  of  Toronto.  The  early 
completion  of  these  changes  will  find  both  companies 
with  thoroughly  modern  plants  in  a  position  to  handle 
the  power  which  they  will  receive  over  the  lines  of  the 
Toronto  &  Niagara  Power  Company.  With  the 
Toronto  Electric  Light  Company,  the  equipment  of  an 
entirely  new  plant  for  the  transforming  and  distribu- 
tion of  the  power  in  a  form  suitable  to  the  requirements 
of  their  customers  has  involved  heavy  expenditure, 


2,000  K.  W.  Curtis  Turbine  in  Course  ot  Ereciion. 

and  has  resulted  in  the  installation  of  two  complete 
plants,  comprising  transformers,  switchboards,  D.  C. 
motor  generator  sets,  frequency  changing  sets,  rotary 
converters  and  auxiliary  apparatus,  at  both  the  Scott 
and  Terauley  street  stations. 

On  account  of  the  great  distance  from  the  source  ot 
power  and  the  importance  of  maintaining  a  continuous 
and  satisfactory  service,  it  was  considered  advisable 
to  provide  a  steam  reserve  large  enough  to  take  care 
of  any  contingency.  The  requirements  ot  such  a  plant 
called  for  large  capacity  for  sudden  and  heavy  over- 
loads. It  was  essential  that  it  should  be  capable  of 
starting  easily  and  quickly  and  be  free  from  all  com- 
plication in  this  respect.  The  question  of  floor  space 
was  an  important  one  in  this  case,  as  the  units  were 
to  be  installed  in  one  of  the  existing  stations  without 
interfering  in  any  way  with  the  operation  of  the  pres- 
ent plant.     It  was  desirable  also  that  the  units  should 


be  so  designed  as  to  float  on  the  bus-bars  as  syn- 
chronous motors,  thereby  being  useful  in  regulating 
the  power  factor  of  the  system,  at  the  same  time  ready 
to  take  up  the  load  in  case  of  trouble.  The  advantages 
of  the  Curtis  turbine  for  such  service  were  recognized 
by  the  management  and  orders  were  placed  with  the 
Canadian  General  Electric  Company  for  two  two-thous- 
and kilowatt  turbine  driven  alternators,  operating  at 
750  r.  p.  m.,  to  be  installed  in  the  Scott  street  sta- 
tion. As  the  first  of  these  units  is  now  in  place  and 
will  be  put  into  regular  service  within  the  next  few 
weeks,  the  following  short  description  may  be  of  in- 
terest. 

Following  the  design  of  all  Curtis  turbine-generator 
sets  of  large  capacity,  these  machines  are  of  vertical 
type,  having  the  generator  supported  on  a  sub-base 
over  the  turbine.  The  extreme  height  from  the  tur- 
bine base  to  the  top  of  the  governor  dome  sur- 
mounting the  generator  is  20  feet  b  3  8  inches.  The 
maximum  diameter  is  11  feet  2  inches  and  the  weight 
of  the  complete  set  190,000  lbs.  It  may  be  noted  that 
ihe  first  set  has  been  put  in  position  ready  for  steam 
in  less  than  three  weeks,  all  handling  of  parts  being 
accomplished  without  the  aid  of  a  travelling  crane. 

The  most  radical  departure  from  conservative  lines 
in  these  turbines  is  the  vertical  form,  involving  the 
use  of  a  step-bearing  lubricated  under  considerable 
pressure.  This  feature  was  the  cause  of  considerable 
skepticism  when  first  introduced  ;  but  the  fact  that 
there  are  now  in  satisfactory  operation  some  three 
hundred  units  of  this  type,  all  over  500  k.  w.  and 
aggregating  240,000  k.  w.  capacity,  is  evidence  that 
such  fears  were  groundless.  It  may  be  mentioned  that 
in  the  report  on  Steam  Turbines  of  the  National 
Electric  Light  Association  for  1905,  the  statement  is 
made  that  in  fifty-seven  plants  examined,  the  commit- 
tee had  been  unable  to  find  a  single  case  in  which  the 
step-bearing  had  given  any  serious  trouble.  The  com, 
pactness  and  symmetrical  form  of  the  vertical  machine 
eliminates  trouble  due  to  unequal  expansions.  Both 
the  revolving  element  and  the  casings  expand  from 
the  base  upward;  the  latter  being  designed  without 
projections  or  cored  exhaust  passages,  are  free  from 
distortion. 

The  step-bearing  consists  of  two  heavy,  circular 
cast  iron  plates,  one  of  which  is  keyed  to  the  foot  of 
the  shaft.  .\  shallow  recess  is  turned  in  the  faces  of 
these  plates,  into  which  the  lubricant  is  forced,  under 
pressure,  whence  it  passes  to  the  outer  edges  in  a  thin 
film.  A  casing  projecting  into  the  base  of  the  ma- 
chine contains  the  step-bearing  plates  and  also  carries 
the  lower  guide  sleeve  or  steady  bearing.  Water, 
under  a  pressure  of  about  450  lbs.,  supplied  from  a 
pair  of  y%"  x  2"  x  6"  duplex,  high  pressure  steam 
pumps,  is  used  to  float  the  revolving  parts,  .\fter 
passing  through  the  step-bearing,  this  water  passes 
up  through  the  guide  sleeve  into  the  base  of  the  tur- 
bine, whence  it  is  carried  to  the  condenser  with  steam. 
E^ither  of  the  high  pressure  pumps  referred  to  is  capable 
of  supplying  sufficient  water  for  the  bearings  of  both 
machines,  the  intention  being  to  have  the  second 
pump  in  readiness  in  case  of  emergency. 
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The  functioning  of  the  steam  is  carried  through  four 
stages  separated  by  heavy  diaphragms.  Steam  enters 
each  stage  through  expanding  nozzles,  the  number  and 
cross-sectional  area  of  the  nozzle  openings  increasing 
as  the  lower  pressure  stages  are  reached,  correspond- 
ing to  the  density  of  the  steam  at  that  point.  Interstage 
leakage  about  the  shaft  is  prevented  by  grooved,  metal 
packing  rings.  A  packing  consisting  of  carbon  rings 
and  sealed  with  steam  prevents  leakage  in  the  shaft 
opening  at  the  top  of  the  turbine. 

Each  stage  contains  a  cast  steel  bracket  wheel  keyed 
to  the  shaft,  carrying  two  rings  of  buckets.  Be- 
tween these  revolving  buckets  is  a  single  row  of  sta- 
tionary buckets  attached  to  the  casing.  All  buckets 
are  of  cast  bronze  finished  to  template.  The  expan- 
sion of  the  steam  takes  place  in  the  nozzles  of  each 
stage,  the  buckets  serving  to  absorb  the  kinetic  energy 
of  the  resulting  steam  jet.  The  minimum  axial  clear- 
ance between  the  stationary  andrevolving  parts  is  I'and 
the  design  of  the  bucket  segments  is  such  that  should 


"rubbing"  occur,  it  takes  place  between  projecting 
shoulders,  resulting  in  no  injury  to  the  buckets. 

Two  banks  of  governing  valves  control  the  admission 
of  steam  to  the  turbine.  Each  group  consists  of  ten 
valves,  which  supply  steam  to  as  many  nozzle  openings 
These  main  valves  are  simply  a  form  of  poppet  valve 
actuated  by  unbalanced  steam  pressure.  The  dia 
meter  of  the  piston  on  the  upper  end  of  the  valve  is 
greater  than  that  of  the  valve  seat,  so  that  (supposing 
the  valve  to  be  closed)  if  steam  is  exhausted  from  the 
top  of  the  piston,  the  piston  will  rise  due  to  the  un- 
balanced pressure,  thereby  raising  the  valve  from  the 
seat.  Each  main  valve  is  provided  with  a  solenoid- 
operated,  double  seated  pilot  valve.  When  the  solen. 
Old  is  energized,  drawing  down  its  armature,  it  breaks 
the  pilot  valve  from  its  upper  seat  and  closes 
the  port  to  live  steam.  This  allows  the  steam  on  top 
of  the  piston  to  exhaust  to  atmosphere  or  vacuum, 
and  raises  the  main  valve.  The  reverse  operation 
takes  place  when  the  solenoid  armature  is  released. 
The  pilot  valve  is  thrown  back  against  its  upper  seat, 
closing  the  exhaust  and  opening  the  upper  side  of  the 
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main  piston  to  live  steam.  The  main  valve  is  then 
closed  by  the  pressure  of  the  heavy  spring  above. 

The  speed  regulating  governor, fitted  to  the  top  of  the 
generator  shaft,  by  its  motion,  actuates  the  fingers  of 
a  small  controller,  which  forms  part  of  the  circuits  tck 
the  individual  solenoids,  thus  automatically  controlling 
the  supply  of  steam.  Speed  regulation  from  no  load 
to  full  load  is  guaranteed  to  be  within  two  per  cent., 
with  maximum  momentary  variation  of  less  than  four 
per  cent.  This  valve  mechanism  was  proved  satis- 
factory under  the  most  severe  conditions  with  steam 
pressures  exceeding  200  lbs.  and  temperatures  of  650 
to  700  degrees  F. 

As  the  governing  is  all  accomplished  at  admission  to 
the  first  stage,  the  pressure  of  steam  in  the  lower 
stage  varies  with  the  load.  Under  overload  conditions, 
however,  two  by-pass  valves  are  provided,  which  auto- 
matically open  at  predetermined  pressures  to  admit 
steam  which  has  passed  through  the  first  stage  to 
additional  sets  of  second  stage  nozzles.  The  turbine  thus 
has  a  capacity  of  about  one  hundred  per  cent,  overload 
with  practically  no  increase  in  the  rate  of  steam  con- 
sumption over  full  load  conditions.  It  will  carry  full 
load  (2000  K.  W.)  when  operating  non-condensing. 

In  case  of  failure  of  the  governing  mechanism, two 
independent  centrifugal  devices  are  provided  which  act 
at  a  speed  ten  per  cent,  in  excess  of  normal  to  close  a 
valve  in  the  main  steam  pipe,  at  the  same  time  opening 
a  valve  in  the  lower  part  of  the  machine  to  break  the 
vacuum. 

Oil  for  upper  guide  bearings  is  obtained  from  a  tank 
supported  on  brackets  on  the  generator  top  shield  and 
piped  directly  to  the  bearings,  through  sight  feed  cups. 
A  gravity  system  fed  by  a  pair  of  small  pumps  furnishes 
a  constant  supply  of  oil  to  the  lubricating  tanks  on 
both  machines. 

The  generators  are  three-phase,  four-pole,  25  cycle, 
revolving  field  machines,  operating  at  750  r.  p.  m. 
They  are  wound  for  12,000  volts,  this  being  the  po- 
tential at  which  current  is  received  from  the  terminal 
station  of  the  Toronto  &  Niagara  Power  Company. 
The  revolving  field  is  rigidly  coupled  to  turbine  shaft. 
It  is  built  up  entirely  of  laminated  steel  plate  and 
wound  with  specially  formed,  edgewise  copper  coils, 
firmly  braced  against  lateral  movement  by  inter-polar 
brackets.  The  stationary  armature  is  of  unusually 
strong  construction,  designed  for  the  heavy  service  to 
which  it  will  be  subjected.  The  temperature  guaran- 
tees are  very  conservative,  viz. , after  24  hours  full  load, 
a  rise  of  not  more  than  40  degrees  C,  50  per  cent, 
overload  for  two  hours  with  a  rise  of  not  more  than 
55  degrees  C.  The  machine  will  stand  momentary 
overloads  of  one  hundred  per  cent,  without  injury. 

The  guaranteed  economy  of  these  sets  with  150  lbs. 
dry  steam  at  the  throttle  and  two  inches  back  pressure 
is  20.5  lbs.  steam  per  k.  w.  hour  at  full  load  and  22 
lbs.  per  k.  w.  hour  at  half  load.  From  the  results 
obtained  upon  similar  units  installed  elsewhere,  it  is 
expected  that  thfese  guarantees  will  be  easily  met  and 
probably  improved  upon. 

It  is  well  known  that  the  steam  turbine  is  peculiarly 
adapted  for  economical  operation  with  a  high  vacuum, 
and  for  this  reason  it  is  customary  to  install  surface 
condensers  in  connection  therewith.  In  this  case, 
however,  it  was  felt  that  with  the  intermittent 
character  of  the  load,  the  additional  cost  of  surface  con- 
densers would  probably  out-weigh  the  gain  due  to  re- 
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duce  steam  consumption.  Besides  this,  the  simplicity 
of  operation  and  low  maintenance  charges  of  the  jet 
condenser  were  important  considerations.  Each  tur- 
bine will  be  provided  with  a  specially  designed  jet 
condenser  capable  of  maintaining  a  vacuum  of  26 
inches  with  injection  water  at  60  degrees  F.  the  tur- 
bine carrying  an  overload  of  25  per  cent,  equivalent  to 
about  52,000  lbs.  steam  per  hour. 

Each  condensing  outfit  includes  a  condensing 
chamber,  about  five  feet  in  diameter  and  ten  feet  high, 
a  two  stage  turbine  pump  operating  at  300  r.  p.  m. 
and  driven  by  a  10"  x  10"  vertical  engine  and  a  twin 
coupled  steam-driven,  marine  type  Edwards  air  pump, 
8"  X  20"  X  12",  operating  at  125  r.  p.  m.  The  turbine 
pump  has  a  capacity  of  3000  to  4000  gallons  per 
minute  and  is  connected  into  the  base  of  the  condens- 
ing chamber  to  carry  off  the  bulk  of  the  water.  The 
Edwards  air  pump  is  employed  to  remove  the  entrain- 
ed air  and  vapors  from  the  upper  part  of  the  chamber, 
thus  maintaining  a  high  degree  of  vacuum.  These 
condensers  were  designed  and  built  by  the  Canada 
Foundry  Company,  Toronto. 

In  conclusion  it  may  be  stated  that  all  work  on 
turbines  and  generators  was  carried  out  in  the  shops 
of  thd  Canadian_General  Electric  Company,  Peterboro. 
This  company  also  furnished  all  switchboards,  rotary 
converters,  motor  generator  sets,  etc.,  for  the  new 
plants  of  the  Toronto  Electric  Light  Company. 


AN  UNUSUAL  TRANSMISSION  LINE 
SUPPORT. 

Difficult  conditions  for  a  high-tension  transmission 
line  were  encountered  along  the  banks  of  Lake  Luzerne, 


Fig.  I. — View  of  Luzerne-Engelberg  Power  Transmission 
Line  along  the  Lopper  Road,  Shore  of  Lake  Luzerne. 

In  Switzerland,  where  a  triple  25,000-volt  transmission 
line  extending  from  Obermatt  16.7  miles  to  Luzerne, 
runs  along  a  steep,  rocky  mountainside.  The  photo- 
graph (Fig.  i)  herewith  shows  the  means  resorted  to. 
The  road  seen  in  the  illustration  extends  along  the  foot 
of  a  wooded  precipice,  on  the  immediate  edge  of 
the  lake.  The  outer  edge  of  the  road  is  occupied  by 
a  telephone  and  telegraph  line  of  some  20  wires,  and  it 
was   necessary  to  keep  the  transmission  line  well 


away  from  these  wires.  At  the  same  time,  the 
bottom  of  the  lake  falls  away  so  steeply  that  it  is 
impracticable  to  set  poles  or  towers  any  distance  from 
the  shore.  The  danger  of  occasional  falls  of  trees  or 
rock  from  the  mountainside,  again,  made  it  advisable 
to  keep  as  far  from  the  mountainside  as  possible. 
The  construction  which  apears  in  the  photograph, 
comprising  cantilever  supports  for  the  transmission- 
line  towers,  which  carry  the  line  some  20  ft.  out  from 
the  bank,  was  devised  as  a  solution  of  these  difficultes. 

Fig.  2  shows  one  such  cantilever  and  tower,  as 
viewed  in  the  direction  of  the  line.    The  structural 


Fig.  2. — Sketch  of  Transmission-Line  Tower  on 
Cantilever  Slpport. 

features  will  be  self-explanatory.  The  masonry  founda- 
tion and  anchorage  is  topped  with  a  wall  on  the  land 
side  to  protect  the  pole  against  falls  of  debris  from 
the  hillside.  In  order  to  reduce  the  number  of  these 
special  towers  the  normal  span  length  of  200  ft.  was 
increased  to  twice  this  amount  on  the  section  con- 
cerned. 

The  pole-top  used  on  this  line  is  also  of  interest. 
Two  transverse  steel  channels  riveted  to  the  tower 
carry  oak  uprights  at  their  outer  ends.  The  insulator 
supports,  of  galvanized  iron,  are  fixed  to  the  uprights 
in  staggered  arrangement,  with  a  spacing  ot  30  ins. 
between  wires.  On  curves,  iron  guards  as  shown  in 
the  drawing  surround  the  outer  and  bottom  rows  of 
wires.  Further  data  on  the  line  and  power  plant 
(Luzerne-Engelberg  power  plant)  may  be  found  in  the 
"Schvveizerische  Bauzeitung,"  from  which  the  above  is 
taken. 


The  Peterboro  Light  &.  Power  Company  have  offered  to  sell 
their  distributing  plant  to  the  city  at  i-ost.  If  the  offer  is  ac- 
cepted,  they  agree  to  furnish  the  municipality  with  power  at  $15 
per  horse  power  sufficient  to  provide  for  the  present  lighting  bus- 
iness and  extensions  for  three  years,  also  5i<oJaddiiional  horve 
po%ver  for  manufacturing  purposes  at  the  same  price. 

The  preliminary  work  in  connection  with  the  pro|msed  |x>wer 
development  at  Point  du  Bois  for  the  city  of  Winnipeg  is  now 
well  under  way.  Mr.  C.  B.  Smith,  who  has  entire  charge  of  the 
work,  has  appointed  the  following  staf>  :  R.  P.  Johnston,  chief 
engineer  ;  K.  B.  Merrill,  chief  electrical  designer;  Norman 
Gibson,  assistant  hydraulic  designer;  P.  H.  Mitchell,  elc  trical 
designer;  C.  Holden,  electrical  engineer;  Edgar  Guy,  general 
designer. 
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Polyphase  Systems  of  Generation,  Transmission  and  Distribution* 

By  M.  a.  Sammett,  A.M.Can.Soc.C.E. 


Every  electrical  development  possesses  some  typi- 
cal peculiarities  which  should  be  the  determining 
factors  in  the  selection  of  the  frequency  of  the 
system  as  a  whole,  as  well  as  the  selection  of  the 
generating  and  distributing  systems  as  to  phases,  that 
is,  whether  it  should  be  two  or  three  phase. 

These  are  the  problems  with  which  we  will  concern 
ourselves  in  the  discussion  of  polyphase  systems,  with 
a  transmission  line  of  100  miles  or  less  and  pressures 
up  to  and  including  50,000  volts  at  the  receiving  end. 
While  the  paper  is  limited  to  these  two  considerations 
alone,  the  ground  to  be  covered  is  rather  wide,  requir- 
ing therefore  a  concise  treatment  of  various  character- 
istics. 

It  is  but  natural  that  a  system  with  a  railway  load 
principally  will  call  for  a  layout  which  will  not  answer 
best  the  needs  of  a  lighting  and  power  company,  and 
a  development  where  the  power  is  to  be  used  for  some 
particular  application  may  again  call  for  a  layout 
differing  from  the  two  mentioned  above. 

Every  system  is,  therefore,  influenced  in  its  design 
by  the  nature  of  the  load,  and  while  a  purely  railway 
systern  will  prove  most  economical  and  satisfactory 
with  a  given  frequency,  and  two  phase  synchronous 
converters  at  the  substations,  lighting  and  power  com- 
panies will  require  a  different  frequency  and  strictly 
three  phase  system.  To  compare  the  advantages  of 
the  three  phase  as  against  the  two  phase  systems  and 
of  the  two  principal  frequencies  is  the  aim  of  this  paper. 

We  shall  take  up  first  the  question  of  phases. 

Whatever  the  generation  and  distribution,  the  trans- 
mission of  power  is  always  accomplished  by  three 
phase.  This  arrangement  allows  of  most  economical 
transmission  of  power  with  a  given  drop  in  the  line. 
While  the  transmission  of  power  is  invariably  accom-. 
plished  by  three  phase,  the  generation  and  distri- 
bution is  often  by  two  phase. 

Modern  engineering  practice  shows,  however,  the 
abandonment  of  the  two  phase  generator  in  connection 
with  hydro-electric  power  houses,  where  power  is  to 
be  transmitted  and  consequently  transformed  from  two 
to  three  phase.  The  common  belief  of  the  simplicity 
of  the  two  phase  generator  and  switchboard  is  more 
imaginary  than  real  and  came  about  as  a  result  of  cling- 
ing to  the  more  familiar  two  phase  generator  which  at 
the  time  just  preceding  the  era  of  generation  for  trans- 
mission purposes  was  the  standard  apparatus, answering 
best  the  needs  of  small  central  stations  with  a  lighting 
load,  the  amount  of  power  forming  a  very  small  pro- 
portion of  the  total  load. 

It  must  be  admitted  that  a  two  phase  system  for 
distribution  purposes  is  somewhat  simpler  to  operate 
than  a  three  phase  system.  The  two  phases  may  be 
controlled  independently  for  single  phase  liehting 
circuits  without  any  appreciable  flfect  of  one  phase  on 
the  other. 

In  the  case  of  motor  connections  on  two  phase 
circuits,  all  that  is  necessary  is  to  connect  the  two 
transformers  with  the  primary  coils  to  the  line,  and 
the  secondary  coils  to  the  motor.  No  special  attention 
is  required  as  to  polarities  of  transformers.  The  imped- 

*  Paper  read  before  the  Klectrical  .Section  of  the  Canadian  Society  of  Civil 
Engineers,  November  i5tb,  1Q06. 


ance  of  transformers  need  not  be  the  same  for  proper 
division  of  load,  as  is  essential  in  connections  of  three 
phase  installations. 

It  was  this  at  first  sight  simplicity  which  appealed 
to  the  engineer  in  laying  out  the  first  hydo-electric 
power  houses,  and  even  at  the  present  time  some 
engineers  persist  in  their  preference  for  the  two  phase 
generators,  and  at  the  receiving  end  go  through 
another  transformation  from  three  to  two  phase  in 
order  to  supply  two  phase  current  at  the  distributing 
end. 

Let  us  take  up  the  generating  plant  first  and  see 
which  of  the  two  systems,  three  or  two  phase,  is  more 
efficient  as  well  as  more  economical. 

Power  House  :  It  is  pretty  well  known  that  for  a 
given  capacity,  speed  and  voltage,  at  a  given  fre- 
quency, the  three  phase  generator  will  prove  the  more 
efficient  machine.  Manufacturers  standardizing  appar- 
atus use  the  same  frames  and  punchings  for  the  two 
different  types.  This  enables  the  manufacturer  to 
turn  out  a  better  three  phase  generator  as  to  efficiency 
and  heating,  retaining  the  same  core  loss.  Should  he, 
however,  select  to  keep  the  same  density  in  the  copper 
of  the  three  phase  as  in  the  two  phase  machine,  he 
will  be  in  a  position  to  reduce  the  magnetic  flux  by 
virtue  of  the  larger  number  of  turns  that  can  be  accom- 
modated in  the  same  slots,  and  thus  considerably 
reduce  the  core  loss.  Inasmuch  as  the  core  loss  in 
machines  of  large  capacity  is  considerably  greater  than 
the  copper  loss,  this  will  result  in  a  material  increase 
in  the  efficiency  of  the  generator. 

SwiTCHBO.^RD  :  Taking  up  next  the  switchboard,  we 
will  find  that  the  only  advantage  the  two  phase  board 
has  in  corfiparison  with  the  three  phase,  is  the  saving 
of  one  ammeter.  It  is  standard  practice  to  use  an 
ammeter  in  each  leg,  therefore  the  three  phase  boards 
will  require  three  ammeters.  It  is  also  maintained 
that  the  figuring  of  the  K.V.A.  load  from  the  instru- 
ments is  a  more  difficult  matter  with  a  three  phase  than 
with  a  two  phase  installation,  as  no  factor  is  used  in 
the  latter  case  in  (,omputing  the  apparent  K.W.  of  the 
station's  output.  The  above  objections  have  very 
little  weight  when  compared  with  the  advantages  of 
a  three  phase  board. 

All  busbars,  oil  switch  contacts  and  switch  compart- 
ments, all  cables  from  generators  to  switchboard  and 
from  the  board  to  the  transformers  are  reduced  in  the 
ratio  of  4  :  3,  and  while  15.6%  larger  cross-section  of 
copper  is  required  in  the  instance  of  the  three  phase 
installation,  maintaining  the  same  current  density,  the 
25%  saving  in  the  number  of  individual  parts  necessary 
for  the  installation  will  be  in  favor  of  the  three  phase 
board. 

Transkormers:  The  use  of  two  transformers  for  a 
given  load  allows  a  greater  individual  transformer 
capacity,  and  therefore  a  more  efficient  transformer. 
This  would  have  been  a  decided  advantage,  favoring 
the  two  phase  system,  were  it  not  for  the  fact  that  the 
transmission  of  power  is  to  be  by  the  three  phase. 
To  accomplish  this  phase  transformation  by  the  well- 
known  Scott  connections,  unless  all  transformers  are 
provided  with  a  heavier  high  tension  winding,  the 
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transformer  capacity  would  ot  necessity  be  reduced, 
due  to  a  higher  current  in  the  three  phase  winding, 
namely,  that  of  115.6%  of  the  normal  current.  Should, 
however,  the  transformers  be  designed  with  provision 
made  for  this  higher  current,  it  would  necessitate 
larger  transformers,  or  in  other  words,  a  more  expen- 
sive installation.  Beside  this  increased  transformer 
capacity,  another  disadvantage  must  be  added,  that  of 
a  possible  resonance  with  T  connected  transformers 
for  two-phase-three-phase  transformers.  Whenever 
one  of  the  phases  is  open,  due  to  a  failure  of  making 
proper  contact  of  various  switches  or  any  of  the 
auxiliary  connections,  the  high  reactance  of  the  high 
voltage  transformer  will  get  in  series  with  the 
capacity  of  the  transmission  line  and  a  resonance  is 
likely  to  take  place  with  the  consequent  disastrous 
results. 

We  have  shown  the  advantages  of  using  a  three 
phase  generator.  This  advantage  is  further  augmented 
by  the  possibility  of  using  transformer  connections 
with  which  the  danger  of  resonance  is  eliminated.  Of 
the  transformer  connections  in  vogue,  there  are  two 
which  are  free  from  the  danger  of  resonance,  namely,  A 
to  A  for  step-up  and  A  to  A  for  step-down,  or  A  to  Y 
and  Y  to  A.  Neither  of  these  two  has  the  objection- 
able characteristics  of  resonance  and  while  the  A  to  Y 
and  Y  to  A  is  selected  for  transmissions  where 
highest  voltages  are  made  use  of,  it  is  the  A  to  A  and 
A  to  A  which  gives  the  most  reliable  service.  With 
the  latter  style  of  connections,  should  one  of  the  trans- 
formers fail,  as  soon  as  this  transformer  is  cut  out  the 
service  may  be  restored.  This  latter  connection, 
namely,  A  to  A  and  A  to  _\,  which  insures  both  con- 
tinuity of  service  and  freedom  from  resonance,  is  intro- 
duced now  on  one  of  the  60,000  volt  transmission  lines 
and  is  destined  to  become  the  standard,  inasmuch  as 
high  tension  transformers  of  60,000  volts  as  well  as 
the  insulators,  especially  if  the  latter  are  carefully  se- 
lected and  tested,  have  the  requisite  factor  of  safety, 
making  the  resort  to  the  Y  connections,  at  a  sacrifice 
of  continuity  of  service,  unnecessary. 

Distributing  System:  The  considerations  which 
held  true  in  the  discussion  of  the  transmission  line 
will  also  hold  true  in  the  distributing  system.  The 
three  phase  delta  connections  should  be  made  use  of, 
since  on  motor  service  a  complete  shut-down  due 
to  a  failure  of  one  transformer  must  be  carefully 
guarded  against.  Again,  the  three  wire  three 
phase  distribution  will  result  in  a  saving  of  25%  of 
copper  and  insulators.  It  will  reduce  the  mainten- 
ance expense  by  the  same  percentage. 

The  advantages  th'us  enumerated  show  clearly  the 
desirability  of  three  phase  distribution  from  the  purely 
commercial  standpoint  and  still  more  so  from  the 
point  of  view  of  reliability  and  permanency  of  supply. 
Some  engineers  object  to  the  three  phase  distribution 
on  the  ground  of  the  difficult)'  of  balancing  loads. 
This  objection  must  not  be  given  much  importance. 
With  the  mixed  load  of  lighting  and  power,  the  power 
load  has  an  equalizing  tendency  on  the  balancing  of 
the  system  and  with  some  attention  given  to  the 
proper  division  of  the  connected  lighting  load,  no 
difficulty  will  be  encountered. 

The  station  records  should  be  carefully  watched, 
and  occasional  re-adjustment  of  the  load,  based  on 
station  records  as  well  as  tests  of  individual  installa- 


tions, will  permit  of  as  careful  a  balance  as  one  may 
desire. 

Record  of  Amperes  Per  Phase  on  a  Three-Phase  CiRCf  it. 
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It  is  imperative  for  the  success  of  any  central  station 
to  build  up  a  good  load  and  to  broaden  out  the  peak. 
This  means  to  secure  a  considerable  motor  load.  Let 
us  see,  therefore,  what  are  the  relative  advantages 
comparing  two  and  three  phase  motors.  The  induc- 
tion motor  is  the  one  upon  which  to  base  our  compar- 
ison, as  it  is  the  motor  in  general  use. 

While  the  characteristic  which  affects  the  central 
station  is  that  of  power  factor,  the  power  being  sold 
by  the  energy  input,  we  must  not  confine  our  compar- 
ison to  this  point  alone,  but  having  m  mind  the  good 
derived  by  the  motor  user  in  securing  a  better  motor, 
we  will  discuss  the  relative  merit  of  the  two  phase  and 
three  phase  motors  in  a  general  way. 

The  comparison  can  best  be  made  from  a  summary 
of  a  convention  paper  by  Mr.  Bradley  McCormick 
read  recently  before  the  .\merican  Institute  of  Elec- 
trical Engineers.  Given  two  similar  frames  without 
windings,  how  shall  the  two  phase  and  three  phase 
windings  differ  in  order  to  secure  proper  operation  ? 
What  will  be  the  comparative  losses  if  the  two  ma- 
chines are  given  the  same  rating? 

1.  A  two  phase  machine  should  have  22\  more 
conductors  per  slot  than  the  corresponding  three  phase 
Y  connected  machine,  designed  fi^r  the  same  voltage 
and  flux  per  pole. 

2.  The  magnetizing  current  is  the  same  in  both  the 
two  and  three  phase  machines  when  expressed  in  per- 
centage of  the  current,  which  corresponds  to  the  full 
load  output. 

3.  The  copper  loss  of  the  two  phase  machine  is  ia% 
higher  than  that  of  the  three  phase. 

4.  The  leakage  factor  of  the  two  phase  machine 
averages  25%  greater  than  that  of  a  three  phase  ma- 
chine, therefore  the  power  factor  is  lower. 

.\ctual  results  show  from  i  to  3'/  lower  power 
factors. 

These  considerations  show  that  the  two  phase 
machine  will  have  a  higher  temperature  rise  as  a  result 
of  a  higher  copper  loss.  For  the  same  reason  the 
efliciency  of  the  two  phase  motor  will  be  lower.  The 
slip  of  the  two  phase  machine  will  also  be  greater. 
Tests  and  theoretical  calculations  show  20%  greater 
slip. 

Thus  we  see  that  the  two  phase  induction  motor  is 
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a  poorer  motor  for  the  central  station  company,  due 
to  a  poorer  power  factor.  It  is  also  less  advantageous 
to  the  power  user,  as  a  smaller  efficiency  means  a 
larger  motor  input  for  a  given  output.  The  higher 
temperature  rise  will  result  in  a  shorter  life  and  larger 
slip  and  will  mean  a  greater  fluctuation  between 
synchronous,  partial  and  full  load  speeds. 

While  the  three  phase  service  should  be  made 
standard,  two  phase  motors  may  be  used  by  the  aid 
of  three-phase-two-phase  transformers.  This,  how- 
ever, should  be  discouraged,  as  such  transformers 
require  special  taps,  which  make  them  more  expensive, 
especially  so  when  core  type  transformers  are  used. 
It  also  means  the  carrying  of  a  stock  of  these  special 
transformers  as  spare  units.  The  above  consideration 
as  well  as  the  larger  capacity  of  transformers  required 
in  cases  of  phase  transformation  makes  the  two  phase 
motor  objection  able  and  its  use  should  be  discouraged. 

This  will  conclude  the  remarks  as  to  the  advantage 
of  a  three  phase  as  compared  with  a  two  phase  system. 

We  will  take  up  now  the  discussion  under  the  head- 
ing of  frequency. 

Frequency  :  The  frequencies  most  widely  used  on 
this  continent  are  those  of  60  and  25  cycles.  While 
other  frequencies  are  made  use  of  these  are  the  pre- 
dominating ones.  Let  us,  therefore,  analyze  them 
with  a  view  of  determining  their  adaptability  for  such 
developments  as  are  under  discussion  in  our  paper. 


at  60  and  25  cycles  shows  a  wider  range  of  speeds, 
hence  a  greater  flexibility  when  laying  out  a  60  cycle 
hydro-electric  power  house. 

R.P.M.  25  cycles  300  250  214  187  166  150. 

R.P.  M.  60  cycles  327-300-277  256-240-225  212-200 
190-180  172-164  156-150. 

The  speeds  of  turbine-generator  units  are  limited 
by  the  number  of  wheels,  type,  head  and  output. 
Therefore  a  wider  range  of  speeds  permissible  with 
a  60  cycle  system  will  enable  the  selection  of  the  most 
efficient  generator-wheel  combination.  Inasmuch  as 
increased  peripheral  velocities  will  result  in  a  decrease 
in  active  material,  the  selection  of  higher  speeds  will 
enable  us  to  choose  cheaper  hydro-electric  sets.  The 
above  conclusions  hold  true  except  when  higher  speeds 
call  for  special  construction,  which  will  rapidly  in- 
crease the  cost. 

Switchboard:  The  switchboard  under  the  two 
frequencies  is  unaffected.  All  meters  and  potential 
and  current  transformers  are  designed  for  satisfactory 
operation  on  frequencies  from  25  to  125  cycles.  In 
our  comparisoin  of  60  and  25  cycles  it  may  be  said 
that  while  the  temperatures  of  the  switchboard  shunt 
transformers  will  be  less  at  60  cycles,  the  series  trans- 
formers will  operate  at  higher  temperatures,  due  to  a 
higher  iron  loss.  The  temperatures,  however,  will  be 
well  within  the  margin  of  permissible  safe  operation. 


Transformers  :    Transformers  built  for 


cycles 
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We  shall  make  our  analysis  not  from  the  transmission 
point  of  view  alone,  but  analyze  the  generating  and 
distributing  systems  as  well. 

As  far  as  the  transmission  line  is  concerned,  the 
lower  the  frequency,  the  less  the  induction  drop,  the 
smaller  the  charging  current  and  the  better  the 
regulation.  It  is  a  foregone  conclusion  that  as  a 
purely  transmission  problem,  we  will  have  to  adopt 
the  25  cycle  frequency.  Our  problem,  however,  is 
more  complicated.  The  transmission  line  is  only  a 
chain  in  the  link,  and  important  as  it  is,  it  should 
not  overrule  the  advantages  of  a  higher  frequency 
as  applied  to  the  distributing  end  of  the  system. 
In  our  composite  problem  the  various  advantages  and 
disadvantages  should  be  carefully  weighed  and  the 
selection  made  on  the  merits  of  advantages  of  the  en- 
tire system  taken  in  its  totality. 

Power  House:    The  table  of  speeds  of  g-enerators 


Transactions  A.I.E.E.  ujo.i 

are  a  much  more  expensive  piece  of  apparatus 
as  well  as  less  efficient  than  when  built  for  60  cycles. 
Considering  that  there  is  with  a  generation,  trans- 
mission and  distrubution  of  power  a  total  transformer 
capacity  equivalent  to  from  3  to  4  times  the  capacity 
of  the  generating  apparatus,  one  will  readily  see  the 
advantage  of  a  higher  frequency.  This,  however,  must 
not  be  done  at  a  sacrifice  of  other  considerations,  such 
as  excessive  charging  current  in  transmission  or  ex- 
tremely poor  regulation.  We  shall  come  to  the  quest- 
ions of  charging  current  and  regulation  later  on  and 
now  will  take  up  the  consideration  of  frequency  and 
endeavor  to  determine  the  best  frequency  with  loads 
such  as  we  are  to  handle,  that  is  : — 

Incan)>escent  Lic.mting,  Arc  Lightinc,  Power  Ser- 
vice 15V  Induction  or  Synchronous  Motor  and  Rail- 
way Load  :  With  incandescent  lighting  while  30 cycles 
is  the  Umitine  frequency,  40  cycles  is  unsatisfactory 


346 


THE  CANADIAN  ELECTRICAL  NEWS 


December,  1906 


when  moving  objects  are  viewed  by  it.  On  this  con- 
tinent 60  cycles  is  the  standard  frequency  for  such  a 
service,  while  50  cycles  is  European  practice.  For  arc 
lighting  40  cycles  is  the  limiting  frequency.  Lower 
frequencies  are  made  use  of  in  the  application  of  the 
recently  developed  mercury  vapour  converter  and  mag- 
netite lamps.  This  new  system,  however,  will  prob- 
ably have  to  go  through  a  process  of  further  experi- 
menting. The  conservative  investor  will  still  select 
the  higher  frequency  series  alternating  enclosed  arc 
lamps. 

Induction  Motors  :  Analyzed  from  the  standpoint 
of  frequency,  induction  motors  show  characteristics 
which  make  it  difficult  to  decide  as  to  the  best  motor. 
Both  motors  under  careful  design  can  be  made  of 
equal  performance  as  to  power  factor,  efficiency,  etc. 
But  the  motors  will  be  of  radically  different  designs. 
From  the  commercial  standpoint  the  60  cycle  motors 
have  a  decided  advantage,  namely,  a  somewhat  higher 


to  efficiency  and  heating,  the  60  cycle  motor  will  still 
be  ahead  of  the  25  cycle  motor. 

Revolutions  per  minute — Synchronous  speed. 
Poles       —     24       6       8      10      12      14      16      18  20 
25  Cycles— 1500   750    500    375    300    250    214    187    166  150 
60  Cycles —        1800  1200    900    720    600    514    450    400  360 

Railway  Load  :  The  suitability  of  low  frequency 
synchronous  converters  for  railway  work  is  a  well 
established  fact.  While  60  cycle  synchronous  con- 
verters are  used  for  such  purposes,  they  are  rather  an 
exception  and  their  operation  is  less  satisfactory. 
What  should  then,  under  the  circumstances,  be  a  de- 
sirable way  of  supplying  street  railway  loads  without 
resort  to  frequency  changers?  The  latter  are  out  of 
the  question,  due  to  the  excessive  cost,  besides  the 
great  reduction  in  the  efficiency  of  the  systems,  result- 
ant from  their  use. 

Motor  generator  sets  may  be  and  are  advantageously 
used  in  this  connection,  and  while  not  possessing  the 
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000  000 

1.031 

0  01053 

0.0527 

0.072 

0.085 

0.095 

0.103 

0  116 

0  l.^^l 

0  154 

0  167 

0.18.5 

0  199 

0  209 

A 

1. 

05    i  1.10 

■  1.15 

1.20 

1.25 

1.30 

1.35 

1.40    I  1. 

4.5 

1 

.50 

1  60 

1  70 

1.80 

I  1.90 

1  3.00 

P. 

0.0022  1  0.0044  0.00G4 

0.0084 

0.0103 

0.0121 

0.0I3S 

0.0155  0.0171 

o.ois*; 

0  0216 

0.0244 

0.0270 

6.02".i5  0.0319 

For  any  other  froiiuency  _/*.  the  reactances  given  in  the  table  must  be  multiplied  by 


The  reactances  for  diameters  of  conductors  which  lie  between  the  sizes  given  can  be  found  by  direct  interpolation.  ^ 
The  reactance  for  any  distance not  griven  in  the  table  can  be  found  as  follows:  let  d      the  nearest  smaller  distance  in  the  table.    Divnle  D  hf  4 
and  taking  . I  value  of /4  nearest  to  thj  quotient  find  the  corresponding  value  of  B.  which  must  be  added  to  the.  reactance  corresponding  to  the  tirt 
conductor  and  distance  d.  ,«  ,  ^ 

Transactions  A.I  E. E. 


speed.  Speed  and  cost  are  inversely  proportional, 
hence  the  60  cycle  motor  will  prove  the  cheaper  of  the 
two.  Another  point  which  favors  the  60  cycle  motor 
"s  the  greater  demand  for  it,  and  the  manufacturing 
companies  have  developed  a  finer  design  of  this 
frequency.  As  a  rule  lower  frequency  motors  are 
adaptations  to  standard  60  cycle  frames  and  punchings, 
hence  their  performance  does  not  show  characteristics 
of  the  same  high  standard.  Of  course  the  low  frequency 
motors  have  advantages  of  their  own,  such  as  better 
starting  torque,  higher  instantaneous  but  not  continu- 
ous overload  capacity  and  lower  speeds.  As  stated 
before,  unless  the  motors  of  the  lower  frequency  are 
standardized  for  best  and  most  efficient  design  the 
high  frequency  motors  are  more  satisfactory. 

The  principal  factors  in  favor  of  the  60  cycle  motors 
are  better  continuous  overload  capacitj'  and  also  a 
cheaper  product  commercially  as  a  result  of  higher 
speeds.    Therefore,  with  equally  good  performance  as 


advantages  of  25  cycle  synchronous  converters,  have 
features  which  make  them  particularly  suitable  for  use 
on  long  distance  transmission  systems,  permitting  of 
a  partial  or  complete  control  of  the  power  factor  of  the 
system  depending  as  to  whether  induction  motors  or 
synchronous  motor  sets  are  used. 

W'lierever  large  capacity  is  present,  due  to  long 
transmission  lines,  induction  motor  generator  sets  of 
large  size  can  be  used  to  great  advantage.  For  per- 
fect control  of  the  power  factor  of  the  transmitted 
power,  synchronous  motors  should  be  employed,  as  in 
this  case  the  regulating  of  the  field  excitation  allows 
of  a  close  control  of  the  power  factor  of  the  trans- 
mitted energy,  allowing  the  maximum  energy  for  a 
given  current,  and  under  certain  conditions  will  per- 
mit of  carrying  the  load  at  unity  power  factor  in  the 
generating  and  transforming  apparatus  and  trans- 
mission line. 

While  the  sychronous  converter  is  the  most  efficient 
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of  the  three  means  of  supplying  railway  loads,  when- 
ever this  load  constitutes  only  the  minor  portion  of  the 
total  output  of  the  plant,  the  interests  of  the  lighting 
and  power  load  cannot  be  sacrificed  for  a  most  efficient 
conversion  of  the  alternating  current  to  direct  current 
for  railway  purposes. 

In  our  discussion  of  frequency  we  may  conclude  that 
for  a  mixed  load  of  lighting  and  power  with  a  railway 
load  not  exceeding  one-third  of  the  total  power  gener- 
ated, 60  cycles  will  be  the  frequency  to  select. 

We  are  to  take  up  now  two  more  questions.  These 
are  charging  current  and  the  regulation  of  the  hne. 
The  above  factors  under  adverse  conditions  will  limit 
certain  developments,  making  them  impossible,  com- 
mercially considered,  at  60  cycles.  The  same  develop- 
ment at  25  cycles  may  present  a  very  attractive  proposi- 
tion using  power  for  a  different  application. 

Let  us  see  how  the  two  frequencies  affect  our  case. 


What  will  be  the  relative  magnitude  of  the  charging 
current  and  regulation? 
Line  100  miles  long. 

Load  10,000  h.p.  for  each  transmission  circuit. 

Conductor  4/0. 

Voltage  at  receiving  end  50,000. 

Space  between  conductors  60". 

Charging  current  at  60  cycles  =  23  amps. 

Charging  current  at  25  cycles  =  9.6  amps. 

Regulation  60  cycles. 

160%  P.  F.  full  load  9.0%. 
80%  P.  F.  full  load  current  23.0%. 
(Step  up  and  step  down  transformers  included  in  tliis 
calculation. ) 
Regulation  25  cycles  (including  transformer). 
ioo%>.  F.  full  load  5.5%. 
80%  P.  F.  full  load  current  10%. 
The  regulation  and  capacity  or  charging  current  are 
decidedly  in  favor  of  the  25  cycle  transmission.  The 
results  for  the  60  cycle  system,  while  considerably  in 
excess  of  those  at  25  cycles,  are  considered  quite 
normal  for  commercial  purposes  and  inasmuch  as  the 
increase  and  decrease  in  the  load  is  gradual  the  regu- 
lation is   well   within   control  of  the  central  station 
operators  or  automatic  devices. 


As  to  the  railway  load,  this  had  better  be  carried  on 
a  separate  circuit,  whenever  a  multiplicity  of  circuits 
is  used  in  transmitting  the  power.  In  our  case  there 
are  three  transmission  circuits. 

Considering  the  successful  operation  of  one  of  the 
long  distance  transmission  lines  of  150  miles  in  Cali- 
fornia where  the  charging  current  forms  40%  of  full 
load  current,  and  where  the  regulation  is  40%  at  full 
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load,  80%  power  factor,  we  need  not  hesitate  to  operate 
our  line  with  a  regulation  of  23/,  80%  power  factor. 

The  power  factor  of  the  system,  however,  is  to  a 
large  extent  within  the  control  of  the  operating  com- 
pany, as  it  may  recommend  to  power  users  such 
apparatus  as  will  best  answer  the  purposes  of  the 
system  as  a  whole.  Beside  this,  by  employing  syn- 
chronous motors  running  as  rotary  condensers,  it  will 
be  enabled  to  regulate  the  power  factor  of  the  system 
and  keep  it  if  necessary  at  unity.    These  synchronous 
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motors  running  idle,  used  supplementary  to  the  syn- 
chronous motor  generator  sets,  will  allow  of  a  perfect 
control  of  the  power  factor  of  the  system,  reducing  the 
regulation  to  9%  under  full  load  conditions. 

In  conclusion,  we  will  say,  that  under  the  conditions 
as  stated,  for  a  mixed  lighting  and  power  load,  with  a 
railway  load  not  exceeding  33%  of  the  total  output,  a 
3  phase  On  c)'cle  system  should  be  employed  through- 
out and  all  transformation  should  be  accomplished  by 
Z\  to  A  connections. 
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We  appreciate  very  much  the 
To  Svibscriaers.  many  kind  expressions  regard- 
ing the  Canadian  Electrical 
News  received  from  time  to  time  from  its  subscribers. 
It  would  be  of  great  assistance  to  us  if  those  subscribers 
who  have  found  the  paper  valuable  and  interesting 
would  kindly  recommend  it  to  their  neighbors  and 
friends.  We  would  like  to  add  to  our  present  list  of 
subscribers  at  least  500  new  names  during:  1907. 
The  kind  co-operation  of  our  subscribers  and  friends  for 
this  object  is  solicited.  Will  every  present  subscriber 
make  an  effort  to  help  us  to  the  extent  of  sending  us 
the  name  of  at  least  one  new  subscriber  during  the 
coming  year,  or  the  name  and  addres^s  of  some  person 
who  might  be  induced  to  become  a  subscriber. 


exkcotive  committee. 

President,  W.  A.  SWEET.        -        -  Hamilton,  Ont. 

Vice-President,  JOS.  ironsides,     -  Hamilton  ,  Ont. 

Secretary,  W.  OUTHWAITE,  -  Toronto,  Ont. 

Treasurer,  J  M  DIXON      -         -  Toronto.  Ont. 

Conductor,  E.  GRANDBOIS  Chatham,  Ont. 

Uomt  Keeper,  CHAS.  KBLLBV  Chatham,  Ont. 


At  half-past   five   on  Tuesday 
Niagara  Power  in     afternoon,  November  twentieth. 

^   '  Toronto. 

the  switches  at  the  step-up 
transformer  station  at  Niagara  were  closed  for  the 
first  time,  and  current  was  sent  over  the  wires  to  the 
step-down  station  in  Toronto.  The  transformer 
switches  were  then  closed,  and  the  lights  in  the  sta- 
tion became  incandescent  with  Niagara  current.  The 
ceremony  was  very  quiet,  but  few  of  the  gentle- 
men interested  in  the  Electrical  Development 
Company  being  present,  though  that  particular  day 
will  probably  go  down  as  one  of  the  most  important  in 
the  history  of  Toronto.  The  following  afternoon  a  one 
thousand  kilowatt  rotary  converter  was  placed  in 
service  and  operated  in  parallel  with  the  direct  current 
machines  in  the  Scott  street  station  of  the  Toronto 
Electric  Light  Company,  Niagara  power  being  actually 
distributed  in  the  centre  of  the  city  during  the  period 
of  heavy  load  between  four  and  six  o'clock.  Since 
then,  a  large  rotary  has  been  placed  in  operation  by 
the  Street  Railway  Company,  and  one  of  the  twelve 
hundred  horse-power  synchronous  motor-generator 
sets  in  the  Terauley  street  station  of  the  Toronto 
Electric  Light  Company  has  been  thrown  in.  Progress, 
of  course,  has  necessarily  been  slow,  as  all  engineers 
familiar  with  the  difficulties  of  changing  over  such  an 
equipment  will  appreciate,  and  it  will  doubtless  be 
many  months  yet  before  the  Toronto  Electric  Light 
Company  will  be  in  a  position  to  shut  down  their 
steam  equipment.  .•\11  has  gone  smoothly  so  far,  and 
there  is  a  noticeable  difference  in  the  lighting  of  the 
city.  It  has  been  an  enormous  pieceof  work, 
and  to  the  engineers  in  charge  every  credit  is 
due  for  their  painstaking  efforts  and  careful  solution 
of  the  many  problems  presented.  .As  is  well  known, 
the  main  step-down  station  of  the  Toronto-Niagara 
Power  Company  reduces  the  voltage  from  sixty 
thousand  to  twelve  thousand  three  hundred. 
From  this  station  energy  is  distributed  by  under- 
ground three-phase  cables  to  the  various  secondary- 
substations  in  the  city,  out  of  which  run  both  over- 
head and  underground  feeders.  The  figures  of  the 
Hydro-Electric  Commission  with  regard  to  Toronto 
appear  ridiculous,  when  one  considers  the  enormous 
expense  within  the  city  itself  which  is  necessary  for  a 
complete  distribution.  Recent  data  from  the  Com- 
mission gives  a  price  of  about  sixteen  dollars  per  horse- 
power for  a  total  of  thirty  thousand,  and  we  feel  quite 
safe  in  saying  that  another  twenty  dollars  per  horse- 
power will  have  to  be  added  to  this  lij;ure  lo  cover  th« 
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cost  of  distribution.  We  cannot  understand  why  the 
Commission  has  persisted  in  misleading  the  public  by 
quoting  figures  for  power  at  the  twelve  thousand  volt 
bus  bars  of  the  main  step-down  station,  when  they 
certainly  and  surely  appreciate  the  fact  that  the  cost 
of  distribution  in  Toronto  will  be  exceptionally  heavy. 
We  have  as  yet  seen  no  data  from  the  Commission 
covering  the  cost  of  this  distribution,  and  we  think  it 
would  be  only  fair  to  the  people  if  the  engineers  in 
charge  immediately  prepared  and  presented  the  cost 
of  this  work,  instead  of  continuing  to  misinform  them. 
When  the  price  of  sixteen  dollars  is  presented  before 
an  engineer,  together  with  information  as  to  what  this 
means,  he  appreciates  that  there  is  yet  distribution  to 
be  figured  upon,  but  the  public  knows  nothing  of  such 
matters.  In  the.  meantime,  the  Electrical  Develop- 
ment Company  has  commenced  the  operation  of  its 
machines  after  some  five  years'  work  at  Niagara,  and 
the  Toronto  Electric  Light  Company  has  its  entire 
system  of  distribution  ready  and  in  service.  No 
thoughtful  business  men  will  hesitate  to  enter  into 
contracts  with  the  companies  now  in  operation, 
appreciating  that  the  statements  of  the  Hydro-Electric 
Commission  are  misleading  and  wide  of  the  mark. 


A  very   interesting   paper  has 

Sodium  O.S  a.        recently  been  prepared  covering 
Conductor.  /  F    K  & 

the  use  of  sodium  for  electrical 

conductors,  to  replace  copper  and  the  other  metals 
now  used  for  this  purpose.  The  present  condition  of 
the  copper  market  and  its  apparent  tendency  are  such 
as  to  make  engineers  give  serious  consideration  to 
other  materials,  and  investigations  have  therefore  been 
carried  on  with  a  view  to  perfecting  some  substance 
which  can  be  used  instead  of  copper.  A  table  is  given 
below  showing  the  relative  conductivities  of  various 
metals,  the  first  column  being  prepared  on  a  weight 
basis  and  the  second  on  a  volume  basis  : 

Conductivity  Conductivity 


Metal.  by  weig-int.        by  volume. 

Sodium                                            .  115.  3r.4 

Calcium   100.  45.  i 

Potassium   86.8  22.1 

Aluminum     80.4  63.0 

Magnesium   75.5  39.4 

Copper   37.5  97.6 

Silver    32.5  100.0 

Gold   13.6  76.6 

Zinc   14.5  29.6 

Cadmium   9.7  24.4 

Cobalt   6.8  16.9 

Tin   6.7  14.4 

Iron     6.3  14.6 

Nickel      5.0  1 2.9 


Sodium,  it  will  be  seen,  has  the  greatest  conduc- 
tivity per  unit  of  weight,  and  Hence  the  possibility  of 
using  this  material  has  been  given  serious  considera- 
tion. The  general  process  of  constructing  sodium 
conductors  is  to  take  standard  wrought  iron  pipes  and 
heat  them  to  a  point  well  above  the  melting  tempera- 
ture of  sodium.  The  sodium  is  then  melted  in  special 
kettles  and  run  into  the  pipes,  and  when  the  metal 
cools  the  sodium  becomes  solid.  Joints  can  be  made 
between  lengths  of  pipe  in  various  manners,  this 
being  at  the  most  a  simple  mechanical  problem. 
There  seems  to  be  no  marked  depreciation  of 
either  the  sodium  or  the  pipe  if  the  latter  be  prop- 
erly protected  by  a  coat  of  weather-proof  paint. 
There  arc,  of  course,  certain  disadvantages  in  the 
use  of   sodium,   one  of  which   is  the  violent  action 


which  takes  place  when  brought  into  contact  with 
water.  In  the  event  of  fire,  there  is  the  chance  of 
the  pipe  bursting  and  allowing  the  sodium  to  run 
out,  under  which  circumstance  it  would  merely  burn, 
but  if  water  should  be  brought  in  contact  with  the 
metal,  a  more  serious  condition  would  result.  For 
overhead  transmission  lines  or  feeders  for  heavy  rail- 
way work,  this  objection  is  not  serious,  and  it  seems 
quite  possible  that  the  sodium  conductor  will  find  a 
large  field  in  such  work.  For  the  same  conductivity, 
the  price  of  the  complete  sodium  conductor  is  consider- 
ably lower  than  an  equivalent  capacity  of  copper,  cost- 
ing in  small  sizes  not  more  than  fifty  per  cent,  of  the 
cost  of  copper,  and  in  large  sizes  not  more  than  twenty 
per  cent.  Figures  have  been  presented  covering  vari- 
ous sizes  of  sodium  conductors  with  comparison  of  an 
equivalent  amount  of  copper.  For  instance,  a  one-half 
inch  wrought  iron  pipe  filled  with  sodium  has  a  capacity 
of  one  hundred  and  nine  amperes,  and  the  total  cost  of 
the  materials  is  in  the  neighborhood  of  three  and  one- 
half  cents  per  foot.  The  same  conductivity  in  copper 
would  cost  approximately  eight  and  one-half  cents. 
For  a  carrying  capacity  of  eight  thousand  one  hundred 
and  thirty  amperes,  a  six  inch  wrought  iron  pipe  is 
used,  and  the  cost  per  foot  of  such  conductor  is  given 
at  one  dollar  and  thirty-eight  cents,  whereas  a  copper 
conductor  would  cost  six  dollars  and  twenty-one  cents. 
The  above  figures  are  estimated  on  the  basis  of  seven 
and  one-half  cents  per  pound  for  sodium,  and  sixteen 
cents  per  pound  for  copper,  which,  as  will  be  appreci- 
ated, are  in  both  cases  lower  than  the  present  market 
price  of  the  metals. 


The  difficulties  encountered  in 
Rural  Transportation,  obtaining  a  cheap  but  efficient 

system  of  freight  and  postal  de- 
livery in  rural  sections  has  so  far  prevented  any  ma- 
terial success  in  this  particular  field.  The  interurban 
railway  has  played  an  important  part  in  such  matters, 
and  is,  of  course,  highly  successful,  though  to  justify 
the  expenditure  required  for  the  construction  of  such 
an  undertaking,  the  coinmunities  which  it  serves  must 
be  fairly  well  built  up.  Automatic  devices  of  various 
kinds  have  been  tried  with  limited  success,  for  it 
appears  to  be  essential  to  put  the  cars  under  the  direct 
control  of  an  operator  who  must  necessarily  travel 
with  the  car.  When  one  considers  the  success  which 
has  been  obtained  in  the  manufacture  of  various 
articles  by  machines  which  are  automatic  in  every 
sense  of  the  word,  it  does  not  seem  improbable  that 
some  day  similar  ideas  may  be  incorporated  into  a 
system  for  rural  freight  delivery.  A  company  is  now 
being  floated  in  Canada  and  the  United  States  which 
has  for  its  purpose  the  establishment  of  an  automatic 
transportation  system,  the  idea  being  to  handle  incom- 
ing and  outgoing  mail  and  freight  of  every  description. 
A  model  of  this  system  is  now  being  exhibited  in  the  city 
of  Toronto,  and  the  idea  as  presented  seems  to  be 
quite  teastible  when  carried  out  on  a  small  scale. 
Success,  of  course,  has  been  obtained  in  collecting 
mail  bags  by  a  fast  moving  train,  and  the  system  just 
mentioned  is  being  worked  out  along  somewhat  simi- 
lar lines.  So  far  as  the  postal  end  of  the  scheme  is 
concerned,  the  feasibility  of  the  idea  is  apparent,  be- 
cause for  this  work  the  weights  to  be  handled  will  al- 
ways be  small,  and  letter  boxes  can  be  picked  up  and 


I 


dropped  without  material  jar  to  the  car  itself  or  to  its 
supporting  structure.  Any  entirely  automatic  system 
must  necessarily  include  tracks  which  are  elevated  a 
considerable  distance  above  the  ground,  and  while  the 
cost  of  such  structure  is  quite  low  where  small  weights 
are  to  be  handled,  still  the  expense  will,  we  think,  be 
a  very  serious  item  where  heavy  weights  are  concern- 
ed, and  the  possibility  of  picking  up  and  dropping 
such  weights  from  a  moving  car  will  bring  forward 
many  arguments  against  the  system.  The  transpor- 
tation scheme  just  mentioned  includes  a  system  of 
control  whereby  all  cars  are  manipulated  by  an  oper- 
ator at  the  central  point,  and  a  modification  of  the 
block  signal  has  been  adopted  so  that  the  operator 
will  know  at  any  instant  the  exact  position  of  all  cars. 
Difficulty  will  be  experienced,  however,  in  keeping  such 
cars  properly  spaced,  as  the  speed  of  one,  heavily  load- 
ed, will  be  considerably  less  than  that  of  one  running 
light.  Slowing  down  and  stopping  at  certain  predeter- 
mined stations  will  also  be  another  difficulty,  for  the 
cutting  off  of  the  current  and  the  braking  action  must 
take  place  at  some  set  point,  and  allowance  cannot  be 
made  for  the  condition  of  the  rails.  In  other  words, 
assuming  for  the  sake  of  argument  that  the  car  is 
carrying  a  fixed  load,  if  it  be  desired  to  stop  or  run  slow- 
ly past  a  certain  station,  the  brakes  will  be  applied  and 
the  current  cut  off  at  a  fixed  number  of  yards  before 
that  station  is  reached.  If  the  rails  at  this  point  are 
covered  with  ice,  we  cannot  see  what  there  is  to  pre- 
vent the  car  running  past  the  station,  and  as  there  are 
no  reversing  appliances  the  car  would  undoubtedly 
pass  on  to  the  next  station  without  delivering  its 
freight.  However,  we  must  commend  the  spirit  which 
has  led  the  inventors  to  make  a  practical  demonstra- 
tion of  the  scheme,  and  we  sincerely  hope  that  the 
matter  will  prove  satisfactory  under  actual  working 
conditions. 

ENGINEERS'  CLUB  OF  TORONTO. 

The  Engineers'  Club  of  Toronto  have  decided  to  sub- 
let their  rooms  at  g6  King  street  west  to  the  Toronto 
Branch  of  the  Canadian  Society  of  Civil  Engineers,  one 
meeting  a  month  to  be  held  by  the  members  of  the 
society.  The  members  of  the'Engineers'  Club  who  are 
not  members  of  the  C.  S.  C.  E.  are  to  become  associate 
members,  and  with  this  be  afforded  the  privilege  of 
attending  the  monthly  meeting  of  the  Toronto  branch 
of  the  society. 

CHffiF  ENGINEER  PACKARD  ELECTRIC 
COMPANY. 

Mr.  H.  A.  Burson  has  recently  been  appointed  Chief 
Engineer  of  the  Packard  Electric  Company,  Limited, 
St.  Catharines,  Ont.  The  Company  are  making  exten- 
sive alterations  in  their  works,  not  only  with  a  few  of 
ncreasing  the  output  of  their  present  lines  of  manufac- 
ture necessitated  by  the  rapidly  growing  demand,  but 
also  to  add  other  lines  of  apparatus  which  will  in  due 
course  be  offered  to  the  trade. 

Mr.  Burson  graduated  in  Electrical  Engineering  at 
McGill  in  1901 ,  receiving  the  degree  of  B.  Sc.,  and 
from  1901  to  1903  was  Demonstrator  in  the  Depart- 
ment of  Electrical  Engineering  under  Prof.  Owens, 
and  received  the  degree  of  M.  Sc.  for  original 
research  work.  In  the  spring  of  1903  he  went  to  the 
Bullock  Electrical  Manufacturing  Company  at  Cincin- 
nati, where  he  was  associated  with  Mr.  B.  A.  Behrend, 
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Chief  Engineer.  In  1904  he  was  appointed  Chief 
Electrical  Engineer  of  AUis-Chalmers-Bullock,  Limited, 
at  Montreal. 

In  his  capacity  as  Chief  Engineer  of  the  Packard 
Electric  Company  it  is  safe  to  assume  that,  with  the 
assistance  of  his  staff  of  able  and  competent  shop  men, 
the  present  products  of  the  Company  will  be  brought 
up  to  the  highest  standard,  as  will  also  the  new  lines 
of  apparatus  which  the  Company  will  shortly  put  upon 
the  market. 

CANADIAN  STREET  RAILWAY 
ASSOQATION. 

The  semi-annual  convention  of  the  Canadian  Street 
Railway  Association  was  held  at  the  King  Edward 
Hotel,  Toronto,  December  6th  and  7th,  at  which  most 
of  the  large  companies  were  represented.  The  follow- 
ing papers  were  presented  : 

"  Some  of  the  Methods  in  \'ogue  in  Modern  Rail- 
way Shops,"  by  W.  R.  McRae,  master  mechanic  of  the 
Toronto  Railway  Company;  "Track  Construction, 
Maintenance  and  Repair,"  by  A.  M.  Grantham,  C.E., 
Toronto  Railway  Company;  "  Discipline,"  by  J.  E. 
Hutcheson,  Ottawa  Electric  Railway  Company  ; 
"Standardization  of  Equipment,"  by  C.  B.  King, 
manager  London  Street  Railway  ;  "  Freight  and 
Mail,"  by  E.  F.  Seixas  ;  "Columbus  Convention,"  by 
A.  H.  Royce,  secretary  of  the  association  ;  "  History 
of  Electric  Traction  in  the  Province  of  Ontario,"  by 
Robert  Clarke,  Toronto  Railway  Company  ;  "  The 
Power  House,  '  by  J.  C.  Rothery,  of  the  East  Liver- 
pool, Ohio,  Traction  and  Light  Company. 


LEGAL. 

Gloster  \'s.  Toronto  Ei  kctric  Light  Company.  — The 
Supreme  Court  gave  judgment  on  November  23rd  in  the  case  of 
Gloster  v.  Toronto  Electric  Light  Co.  This  was  an  appeal 
from  the  Court  of  Appeal  for  Ontario.  It  is  allowed  with  costs 
of  Supreme  Court  and  of  Court  of  Appeal  and  the  judgment  of 
the  trial  judge  is  restored. 

The  action  was  brought  to  recover  damages  sustained  by  an 
infarit  bov  of  eight  and  one-half  years  o{  age  through  his  hand 
coming  in  contact  with  an  uninsulated  wire  of  the  defendant 
companv  carried  near  to  the  Glen  Road  bridge  in  Rosedale. 
Toronto.  This  bridge  had  shortly  before  the  accident  been  re- 
constructed and  widened  at  the  upper  part  over  which  the 
public  passed  by  the  township  of  York  under  special  legislation 
passed  for  the  purpose. 

Before  the  bridge  was  so  widened  ttie  defendants'  wires  were 
stretched  across  this  ravine,  but  at  a  distance  from  the  bridge 
which  prevented  any  such  accident  occuring.  and  it  was  the 
widening  of  the  bridge  which  brought  it  and  the  wires  to  the 
close  proximity  which  existed  at  the  time  the  accident  occurred. 

.\t  first  trial  of  the  case  Cornelius  Gloster,  father  of  the  boy, 
was  awarded  $800  and  his  boy  $1,700  damages  against  the 
company.  The  Appeal  Court  reversed  this  in  favor  of  the 
Toronto  Electric  Light  Company,  finding  it  was  not  guilty  of 
negligence  in  the  placing  of  the  wire.  The  case  was  then  car- 
ried to  the  Supreme  Court  when  argument  was  heard  on 
November  gth.  Charles  Millar,  of  Toronto,  and  J.  D,  Mac- 
dougall,  Ottawa,  appeared  for  the  plaintiffs,  and  llellmuth  A; 
Smith  for  the  respondents. 

Mr.  Millar  in  his  argument  claimed  that  the  comJ^any  was 
guiltv  of  negligence,  and  the  live  wire  as  placed  a  danger  to 
the  public.  No  warning  was  given,  and,  moreover,  the  com- 
pan\'  could  easily  have  placed  the  wire  differently.  He  coo- 
tended  that  the  boy  on  leaning  out  of  the  bridge,  when  he  came 
in  contact  the  wire,  was  making  ordinary  .^nd  lawful  use  ol  the 
bridge. 

Mr.  llellmuth  contended  that  the  boy  must  have  had  the 
intention  to  touch  the  wire  in  leaning  from  the  bridve.  He 
further  pleaded  that  as  originally  placed  the  wines  were  at  a 
sife  distance,  and  that  the  widening  of  the  bridge,  of  which 
his  companv  had  no  notice,  brought  the  public  within  the  danger 
zone.    He  claimed  that  the  case  was  not  a  probable  accident. 

Mr.  Millar,  in  dosing,  declared  that  the  company  were  K>und 
to  insi>ecl  the  wires,  and  lack  of  inspection  constituted  neglect. 
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S.  P.  S.  ELECTRICAL  CLUB. 

A  meeting  of  those  interested  in  the  formation  of  a 
club  for  the  discussion  of  engineering  subjects  of  direct 
interest  to  senior  mechanical  and  electrical  students  of 
the  Faculty  of  Applied  Science  of  Toronto  University 
was  held  in  the  engineering  building  on  Thursday  after- 
noon, December  6th.  It  was  decided  to  form  a  club, 
to  be  called  "S.  P.  S.  Electrical  Club,"  and  the  follow- 
ing officers  were  elected  :  Hon.  President,  Dr.  Gal- 
braith;  President,  Wells  Maclachlan;  Vice-President, 
F.  R.  Ewart;  Secretary-Treasurer,  J.  C.  Armer;  Fourth 
Year  Representative,  N.  P.  F.  Death;  Third  Year 
Representatives,  G    P.   Coulter  and  C.   H.  Hutton. 

These  officers  constitute  the  Executive  Committee, 
and  this  Committee  was  given  power  to  draw  up  the 
constitution. 

Critics  were  elected  as  follows:— Prof.  Roseburgh, 
Prof.  Angus,  H.  W.  Price,  B.A.Sc,  W.  W.  Gray, 
B.A.Sc,  H.  G.  Smith,  B.A.Sc,  and  S.  Dushman,  B.A. 

The  need  for  such  a  club  has  long  been  felt  by  the 
senior  students,  and  the  enthusiasm  displayed  at  the 
organization  meeting  is  an  omen  for  the  success  of  the 
club. 


with  carbon  filaments  per  unit  surface,  and  with  both 
filaments  working  at  1.55  watts  per  c.p.,  is  about  as  3 
is  to  8. 

Another  type  of  Osmium  lamp  is  that  known  as  the 
"Osram,"  which  has  been  developed  in  Germany,  and 
of  which  some  details  have  been  published  in  a  recent 
issue  of  the  Elektrotechnische  Zeitschrift.  This  lamp 
is  manufactured  for  voltages  up  to  130  volts,  and 
of  power  up  to  50  c.p.  The  following  tables,  published 
in  the  Electrician,  are  the  results  of  tests  made  by  the 
Reichsanstalt,  and  may  be  taken  as  reliable  and  authori- 
tative. For  the  purposes  of  these  tests,  eight  lamps 
of  each  size  were  taken  haphazard  from  a  large  number. 
Of  these  sixteen,  five  failed  just  under  1,000  hours 
burning;  the  remainder  survived  the  full  period. 

It  would  appear,  from  the  figures  obtained,  that  it 
can  rightly  be  claimed  for  the  "Osram"  lamp  that  it 
has  an  approximate  life  of  1,000  hours,  and  a  main- 
tained efficiency  closely  approaching  i  watt  per  candle- 
power. 


OSMIUM  FILAMENT  LAMPS. 

Very  marked  progress  has  been  made  on  the  Contin- 
ent in  the  development  of  the  Osmium  filament  lamp. 
The  chief  difficulty  experienced  lay  in  the  high  con- 
ductivity of  the  filaments,  rendering  the  production  of 
lamps  to  suit  our  standard  voltages  practically  impos- 
sible, owing  to  the  exceptional  length  and  firmness  of 
filament  required.  Thirty-seven  volts  was  about  the 
maximum  which  could  be  accommodated  at  any  lamp 
terminals,  and  it  seemed  for  some  time  as  if  the  Osmium 
lamp  would  on  this  account  never  be  suitable  for 
standard  electric  lighting  purposes.  Happily  the 
labours  of  research  have  been  most  successful,  and 
Osmium  filament  lamps  having  terminal  voltages  up  to 
200  volts  and  of  medium  candle-powers  are  an  accom- 
plished fact. 

Some  interesting  data  regarding  the  structure  and 
performance  of  these  modern  lamps  were  presented  at 
a  recent  meeting  of  the  Elektrotechnischer  Verein,  in 
Vienna,  by  Mr.  A.  Libesing.  The  paper  dealt  mainly 
with  a  particular  make  ot  Osmium  lamp  known  as  the 
"Osmin."  The  filaments  have  a  diameter  of  about 
0.03  m.m.  Tests  on  lamps  of  54  volts  showed  an 
initial  performance  of  1.21  watts  per  c.p.  After  burn- 
ing 1,776  hours  the  average  over  the  whole  time  was 
1.22  watts  per  c.p.,  and  the  candle-power  had  not 
fallen  below  80  percent,  of  its  original  value.  "Osmin" 
lamps  have  also  been  produced  which  showed  a  con- 
sumption of  as  low  as  0.55  watts  per  c.p.,  but  no 
statement  was  made  as  to  the  life  of  those  examples. 

Interesting  details  are  given  of  metallic  filament 
lamps  as  compared  with  carbon  filament  lamps,  as 
efficient  light  radiators.  Apart  from  the  fact  that 
metallic  filaments  can  be  worked  at  higher  temperatures 
than  carbon,  and  so  permit  of  a  greater  efficiency,  it  is 
pointed  out  that  with  metallic  filaments  the  proportion 
of  light-giving  or  visible  radiation  to  heating  or  in- 
visible radiation  is  larger  than  with  carbon  filaments. 
This  is  an  extremely  valuable  property, tending  towards 
the  ideal  lamp  which  shall  give  light  without  heat. 
The  candle-power  of  Osmium  filaments  as  compared 
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There  seems  to  be  a  good  prospect  of  the  Osmium 
lamp  of  suitable  candle  powers  and  voltages,  of  long 
life,  and  of  a  consumption  of  i  watt  per  candle  power, 
becoming  the  standard  electric  lamp  in  the  near  future. 
Such  a  lamp  would  ensure  lighting  by  electricity  being 
produced  as  cheaply  as  by  gas  with  Welsbach  burners; 
and  of  course  all  the  other  present  advantages  of  elec- 
tric lighting  would  still  be  maintained. 


The  Bell  Telephone  Company  made  an  offer  to  the  City  of 
l.ondon,  Ont. ,  of  $3,500  per  annum  for  an  exclusive  franchise 
for  a  period  of  five  years  or  longer.  This  is  an  increase  of 
$1,000  over  the  amoimt  now  being  paid. 
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THE  HUMAN  SIDE  OF  THE  ENGINEERING  PROFESSION' 

(AN  OUTLINE) 

Bv  V.  Karapetoff,  Cornell  University. 

FUNDAMENTAL  THOUGHT :  Professional  usefulness  and  personal  satisfaction  depend  on  the  right 
conception  of  life  and  on  the  degree  in  luhich  this  conception  of  life  is  manifested  in  daily  activity. 


PART  I.— WORK  AND  CONDUCT. 
There  are  three  essential  requisties  for  an  efficient 
and  successful  engineer  : 

A.  Sound  professional  knowledge  ; 

B.  Knowledge  of  business  forms  and  of  human 
relations  ; 

C.  Good  and  strong  character. 

A.  Professional  Knowledge.  A  man  who  knows 
only  "how"  to  do  certain  things,  but  does  not  know 
"why"  they  are  done  so,  usually  remains  in  subordi- 
nate positions.  Get  into  the  habit  of  analyzing  ;  also, 
have  your  knowledge  systematized. 

In  order  not  to  get  "rusty"  you  ought  to  do  some 
study,  or  at  least  some  reading  outside  of  your  daily 
routine  work.  This  outside  work  may  be  classified,  in 
an  ascending  scale  of  difficulty,  as  follows  : 

1.  Keep  notes  on  your  regular  work,  with  sketches, 
samples  of  calculations,  etc.  On  separate  notes  keep 
matters  ot  doubt  to  straighten  them  out  at  a  future 
opportunity. 

2.  Read  regularly  at  least  one  periodical  relating  to 
your  specialty,  and  keep  some  kind  of  a  general  index 
on  at  least  one  subject  in  which  you  are  particularly 
interested. 

3.  Be  sure  about  the  fundamental  laws,  facts,  and 
assumptions  on  which  your  branch  of  engineering  is 
based.  If  you  are  but  recently  from  college,  you  can 
go  over  your  old  books  and  notes  ;  otherwise  read  a 
good  modern  textbook. 

4.  Gradually  get  familiar  with  more  advanced  books 
treating  of  the  various  branches  of  your  profession  ; 
go  from  time  to  time  to  the  public  library  and  see  if 
there  is  anything  new  in  your  specialty. 

5.  Select  some  one  branch  of  engineering,  if  pos- 
sible somewhat  different  from  that  in  which  you  are 
regularly  engaged,  and  devote  some  time  to  it.  Know 
more  than  the  next  fellow  does  ;  it  will  pay  you. 

6.  Do  not  miss  any  chance  to  make  an  original  in- 
vestigation ;  this  will  develop  your  thinking,  increase 
your  self-confidence  and  raise  your  standing  in  the 
profession. 

7.  Inventing  is  the  highest  form  of  the  engineering 
activity  ;  there  is  no  reason  why  you  should  not  bring 
some  improvement  into  the  work  in  which  your  are 
engaged.  Concentrate  your  mind  on  one  thing,  work 
patiently  and  persistent!}',  and  you  will  be  sure  to 
achieve  something  that  will  be  new  and  useful. 

B.  Knowledge  of  Business  Forms  and  of  Men. 
You  naturally  expect  some  day  to  occupy  a  responsible 
position  in  your  profession.  This  is  impossible  with- 
out a  sound  knowledge  of  established  business  forms 
and  of  human  relations  in  general.  Here  again  there 
are  several  stages  of  study  and  observation.  Take 
up  as  many  of  them  as  your  ambition,  time,  and  ability 
will  allow. 

I.  Observe  the  characters  of  men  you  are  working 
with  ;  in  particular,   the  influence  of  their  previous 

♦Abstract  ot  an  address  delivered  before  the  New  York,;Electric.il  Society, 
October  31st,  1906. 


experience  and  education,  of  their  age  and  tempera- 
ment, of  their  views  on  general  life  questions,  etc. 

2.  Observe  things  that  make  them  efficient  and. 
happy,  or  that  are  impediments  in  their  work;  things 
that  they  would  like  to  have  and  the  main  things  that 
they  object  to. 

3.  Observe  critically  your  superiors  and  their  ways 
of  acting  towards  their  chiefs  and  subordinates.  Do 
this  without  malice,  but  rather  with  a  sincere  desire  to 
find  out  the  best  way  of  conducting  the  work,  when 
you  shall  be  called  to  perform  their  duties.  Make  for 
youtself  a  clear  mental  picture  of  an  ideal  man  in  a 
certain  position,  and  try  to  follow  this  ideal  in  vour 
own  business  life. 

4.  Observe  and  read  about  general  business  systems 
adopted  in  large  modern  commercial  and  industrial 
enterprises  ;  in  particular, 

(a)  Subdivision  of  the  duties  of  various  officers,  and 

their  correlation  ; 

(b)  Correspondence,  accounting,   orders,  receipts, 

etc.  ; 

(c)  Causes  of  loss,  waste,   inefficiency,  etc.,  and 

possibble  remedies. 
Merely  knowing  the  facts  is   not  sufficient  :  you 
must  see  cleaely  the  necessity  for  a  certain  organiza- 
tion.    Only  then  will  you  find  a  right  place  in  it  for 
yourself  and  efficiently  discharge  your  duties. 

5.  Do  not  get  "rusty"  on  general  life  questions  ; 
read  books  on  history,  economics,  philosophy,  etc., 
with  the  view  of  finding  the  underlying  facts  and 
motives  in  human  relations.  Do  not  adhere  too  read- 
ily to  a  traditional  school  ;  work  out  your  principles 
for  yourself,  and  be  willing  to  change  them  when 
new  evidence  is  laid  before  you.  .A  man  in  a  respons- 
ible position  must  be  a  well  educated  man  ;  he  meets 
a  great  many  men.  and  has  to  face  new  situations. 
Therefore  he  must  be  well  informed  on  things  in 
general,  and  ought  to  be  able  to  judge  about  them. 

C.  Training  of  the  Character.  Engineering  and 
business  knowledge  are  the  necessary  conditions  for 
usefulness  ("success"  and  usefulness  are  not  always 
the  same),  but  the  proper  development  of  the  character 
is  the  third  necessary  condition. 

What  is  the  use  of  having  a  profound  knowledge  of 
engineering,  if  you  have  not  the  necessary  persever- 
ance to  achieve  results  ;  or  to  have  a  knowledge  of 
business  forms  and  relations,  if  your  temper  is  such 
that  nobody  cares  to  be  associated  with  vou'  in  busi- 
ness. 

Practice  daily  the  qualities  of  the  character  toat  vou 
find  essential  for  a  good  citizen  and  a  good  business 
man. 

1.  Work  patiently  on  any  problem  until  a  result  is 
achieved.  If  it  should  be  impossible  to  get  satisfactory 
results,  at  least  make  clear  to  yourself  the  nature  of 
the  hindrances. 

2.  Be  honest  in  all  things  ;  do  not  be  afraid  to  con- 
fess your  mistakes  oi  your  ignorance.  Train  your 
character  by  doing  your  work  cheerfully. 
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3.  Keep  down  your  selfish  personality  and  ambition. 
Do  not  let  them  interfere  with  your  business.  The 
highest  goal  of  personality  and  ambition  is  to  have  your 
part  of  the  work  done  in  the  most  ideal  way. 

4.  Be  generous,  polite,  and  considerate  to  others  ; 
there  are  no  circumstances  where  you  would  be  justi- 
fied in  breaking  this  rule.  Remain  dignified  even 
under  unjust  reproof. 

5.  Work  with  the  understanding  that  your  activity 
of  today  shapes  your  future.  You  need  not  trust  to 
chance  ;  your  opportunity  will  come  when  you  are  ready 
for  it. 

PART  II. —UNDERLYING  MOTIVES. 
(a  theory  of  life.) 
Some  men  are  happy  and  efficient  in  their  work 
without  having  any  clearly  defined  conceptions  of  life 
and  its  purpose.  In  a  great  majority  ot  cases,  how- 
ever, a  lack  of  a  workable  theory  of  life  brings  with  it 
a  decrease  in  possible  efficiency  and  in  personal  satis- 
faction.    It  is  of  importance,  therefore,  to  know. 

A.  What  are  the  principal  limitations  and  wrong 

beliefs  that  are  hampering  engineers  in  their 
work. 

B.  How  these  limitations  can  be  removed  by  work- 

ing out  a  theory  of  life  that  gives  a  general 
meaning  to  man's  activity. 

C.  How  an  engineer's  work  is  shaped,  when  his 

underlying  motives  are   illumined    by  such  a 
theory  of  life. 
A.  Usual  Limitations  that  prevent  an  engineer 
from  being  fully  efficient  and  happy  in  his  work. 

1.  Belief  that  he   is  underpaid  ;  abnormal  striving 
after  money. 

2.  Belief  that  his  efforts  are  not  appreciated  by  his 
employer  ;   also  that  there  is  no  chance  for  promotion. 

3.  Lack  of  knowledge,  theoretical  or  practical  ;  lack 
ot  general  education  ;  a  deficient  knowledge  of  busi- 
ness forms  and  human  relations.  This  is  often  ac- 
companied by  a  beliet  that  he  has  no  time  for  study  ; 
in  cases  where  a  man  has  not  exercised  his  mind  for  a 
long  time,  he  has  also  to  contend  with  his  own  mental 
apathy. 

4.  Deficiencies  in  character,  such  as  weakness, 
roughness,  egotism,  narrowness,  pedantry,  absent- 
mindedness,  laziness,  etc. 

5.  Lack  of  enthusiasm  due  to  the  absence  of  a  guid- 
ing and  unifying  purpose  in  life.  This  is  particularly 
noticeable  in  very  young  men  who  are  just  beginning 
to  form  their  own  conception  of  life,  and  in  older  men 
who  already  see  the  end  of  their  usefulness  and  cherish 
no  more  illusions. 

B.  A  Theory  of  Life.  Each  man  must  work  out 
for  himself  a  practicable  theory  of  life  ;  this  will  make 
his  acts  and  words,  thoughts  and  feelings,  harmonious 
and  consistent.  The  experience  of  humanity  past  and 
present  is  the  material  to  work  on;  his  reason  is  called 
upon  to  interpret  this,  and  his  conscience  is  the  court 
of  final  appeal. 

The  following  is  an  example  of  such  a  theory  of 
life  :  (*) 

(*)  It  may  seem  presumptuous  on  the  part  of  the  writer,  who 
is  not  a  philosopher  by  trade,  to  formulate  a  "theory  of  life"  ; 
this  he  gives,  however,  simply  in  order  to  illustrate  whit  a 
practical  doctrine  of  life  (not  a  "canned"  religion)  may  be.  For 
ihe  author  personally  this  doctrine  is  the  truth  he  believes  in  and 
according  to  which  he  tries  to  shape  his  life  ;  for  others  it  may 
serve  mefely  as  an  example.  He  hopes  that  by  criticizing  his 
metaphysics  readers  may  make  their  own  conceptions  on  the 
ubject  clearer  to  themselves,  and  in  this  way  be  indirectly  bene- 
fited even  by  a  theory  presumably  wrong. 


1.  The  Universe,  including  man,  is  governed  by 
an  Infinite  Intelligence,  which  is  manifested  in  man  as 
his  conscious  life.  There  is  no  meaning  in  a  man's 
life  if  it  be  detached  from  other  men's  lives.  In  pro- 
portion as  he  becomes  conscious  of  this  one,  infinite 
life,  common  to  all  men,  his  own  life  becomes  reason- 
able and  harmonious,  and  the  fear  of  poverty,  sick- 
ness, old  age  and  death  gradually  disappears. 

2.  The  highest  purpose  of  life  is  to  work  for  the 
realization  of  the  above  ideal  conditions  of  life  on 
earth.  We  do  this  either  by  actually  removing  cer- 
tain hindrances  and  fetters  (practical  work),  or  by 
making  this  great  work  clearer  to  others  (literary, 
educational  work,  preaching,  etc.). 

3.  Once  this  attitude  is  understood,  the  real  com- 
pensation for  the  work  consists,  not  in  money  and 
notoriety,  but  in  the  state  of  consciousness  reached. 
This  is  manifested  in  particular  : 

(a)  In  a  clear  and  definite  program  of  life,  and  a 

ready  answer  for  all  difficulties  (doing  your 
best). 

(b)  In  a  state  of  harmony  and  good  fellowship  with 
all  men,  through  the  understanding  of  that  life 
which  is  common  to  all. 

(c)  In  a  freedom  from  fear,  anger,  jealousy,  apathy, 
and  other  limitations  caused  by  the  assumption 
that  life  is  an  accidental  chain  of  phenomena 
and  circumstances. 

Work  Illumined  by  Higher  Ideals.  Once  he  has 
obtained  a  workable  life-theory,  all  of  the  limitations 
enumerated  above,  that  prevent  an  engineer  from  be- 
ing efficient  and  satisfied  in  his  work,  can  be  removed 
by  actually  applying  this  theory  to  his  daily  work. 

1.  The  belief  that  he  is  underpaid  or  not  appreciated 
enough  loses  its  power  ;  the  man  works  no  more  for 
a  company  or  corporation.  He  works  for  his  con- 
science sake,  and  finds  his  true  compensation  in  the 
results  of  his  work. 

2.  He  is  full  of  desire  to  do  as  much  as  he  can, 
and  not  as  little  as  he  is  allowed  to.  For  this  reason 
he  wants  to  know  much  and  have  his  knowledge  in  a 
practical  form,  ready  for  use.  He  is  active  and  stud- 
ious all  the  time,  and  the  expression  "  mental  leth- 
argy "  is  incomprehensibe  to  him. 

4.  He  frees  himself  from  possible  shortcomings  in 
his  character  by  keeping  the  ideal  of  perfection  con- 
tinually before  his  mind's  eye.  He  no  longer  finds 
difficulty  in  handling  men  and  in  treating  his  co-work- 
ers and  chiefs  aright  ;  he  has  a  sincere  ympathy  for 
them,  tries  to  help  them,  and  to  make  their  work  more 
pleasant  and  efficient. 

5.  He  is  full  of  enthnsiasm,  for  he  is  aware  of  the 
infinite  importance  of  his  life  and  work.  His  work  is 
infinite  as  is  Life  itself  ;  and  each  problem  solved 
brings  with  it  a  higher  and  more  important  problem, 
brings  more  truth  and  light  into  his  consciousness. 

Conclusion — {Credo). 

1.  Make  yourself  ready  for  a  broader  and  higher 
field  of  activity  ;  then  your  opportunity  will  surely 
come. 

2.  The  true  purpose  and  value  of  engineering  activ- 
ity lie  in  providing  better  and  easier  ways  for  satisfy- 
ing ordinary  human  needs.  This  provides  more  leis 
ure  and  opens  new  possibilities  for  a  higher  spiritual 
and  intellectual  devlopment  of  humanity. 

3.  The  engineer's  personal  satisfaction  consists  in 
knowing  this  high  purpose  of  his  vocation,  and  in 
giving  his  service  at  a  maximum  efficiency.  The  other 
compensation  is  a  result  and  not  the  purpose. 
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UNDERGROUND  CABLES.* 

By  H.  G.  Stott. 
The  use  of  underground  cables  for  the  transmission 
of  power  by  electricity  has  become  so  universal  that 
no  apology  is  necessary  for  bringing  before  the  mem- 
bers of  this  association  a  few  points  which  seem  to  the 
author  to  have  failed  to  receive  the  attention  they  de- 
serve. 

Underground  cables,  as  used  by  the  members  of  this 
association,  may  be  grouped  into  three  classes,  viz.  : — 

1.  High-tension  multiple  or  single-conductor  cables 
of  relatively  small-current  carrying  capacity,  but  cap- 
able of  operating  under  working  pressures  from  2,500 
to  25,000  volts  mean  effective  pressure. 

2.  Low-tension  single  conductor  cables  of  large 
current-carrying  capacity,  but  only  operating  under 
pressures  of  650  volts  or  less. 

3.  Negative  return  cables  of  large  current-carrying 
capacity,  but  only  operating  under  a  pressure  corres- 
ponding to  the  drop  in  the  return  feeders. 

The  first  class,  comprising  what  is  popularly  known 
as  high-tension  cables,  has  developed  by  a  process  of 
evolution  from  the  time  when  nothing  but  rubber  was 
used  for  insulation,  to  the  present  time  where  rubber, 
varnished  cambric,  saturated  tapes  and  paper  insula- 
tion have  been  brought  to  such  a  state  of  perfection  as 
to  leave  little  to  be  desired. 

Higher  voltages  than  25,000  have  not  been  attempt- 
ed as  yet  in  underground  cables,  but  there  seems  to  be 
no  reason  why  a  voltage  of  44,000  should  not  be  used 
with  exactly  the  same  degree  of  safety  as  25,000, 
provided  a  star  connection  is  used  in  the  transformers 
and  the  neutral  point  is  grounded,  for  then  the  maxi- 
mum strain  is  limited  to  25,000  volts  to  ground.  It 
would  thus  seem  that  our  cable  manufacturers  have 
almost  kept  up  with  the  development  in  overhead  con- 
struction, as  at  this  time  60,000  volts  is  the  maximum 
pressure  in  use  in  a  few  cases  only,  and  the  great 
majority  of  important  transmission  schemes  are  under 
50,000  volts. 

For  economic  reasons,  principally,  rubber  insulation 
is  only  used  where  local  conditions  seem  to  demand  an 
insulation  which  is  impervious  to  moisture,  so  that  in 
case  the  lead  sheath  should  be  punctured,  the  cable 
will  not  necessarily  fail. 

As  an  instance,  where  cables  have  to  be  installed  in 
ducts  which  are  under  water  part  of  the  time,  or  for 
submarine  cables,  the  extra  investment  for  rubber 
insulation  would  seem  to  be  justified,  as  in  the  event 
of  a  leak  in  a  submarine  cable  lead  sheath  it  usually 
becomes  a  total  loss  if  insulated  with  paper  or  other 
non-moisture-proof  material,  whereas  good  rubber 
will  last  indefinitely  under  water. 

For  potentials  above  22,000  volts  it  seems  likely 
that  some  form  of  varnished  cambric  or  impregnated 
cloth  will  take  the  place  of  paper,  owing  to  its  higher 
puncture  resistance  for  a  given  thickness,  but  exper- 
ience with  working  pressures  above  22,000  is  so 
limited  that  we  must  wait  for  some  time  before  any 
definite  conclusions  can  be  reached. 

As  the  result  of  some  15  years  of  experience  with 
underground  cables,  the  following  table,  giving  thick- 
ness of  insulation  and  lead  sheath  for  various  sizes  of 
conductors  and  working  pressures,  is  submitted  as 
representing  conservative  practice  : 

♦Abstract  of  a   paper  read  at  the  Columbus  Convention  ot"  the  American 
Street  and  Interurban  Railway  Engineerinjj  Association, 


Table  I. — Paper  Insllation.    Standard  Working  Pressi  re 
OF  3,000  Volts. 

Thickness  of  Thickness  of  lead. 

Size  of  Conductors,  insulation  Sing^lecond.  Three  cond. 

No.  6  10  No.  2  B.  &  S   5-32  in.  5-64  in.  3-32  in. 

No.  1  to  No.  00    5-32  in.  3-32  in.  7-64  in. 

No.  000  to  300,000  cm   6-32  in.  7-64  in.  9-64  in. 

400,000  cm.  to  750,000  cm   6-32  in.  7-64  in. 

800,000  cm.  to  1,000,000  cm.  ,  ,  7-32  in.  4-32  in. 

1,250,000  cm.  to  2,000,000  cm  .  ,  8-32  in.  9.6410. 

For  each  1,000  volts  increase  of  pressure  above 
3,000  add  1/32  in.  insulation  to  the  wall  until  11,000 
volts  is  reached,  and  after  that  add  i  64  in.  for  each 
1,000  volts.  For  example,  the  insulation  required  on  a 
No.  o.  B.  &  S.  25,000  volt  cable  would  be  20  32  in.  or 
^  in.  If  35  per  cent,  para-rubber  compound  or  var- 
nished cambric  is  used  for  insulation,  the  above  empir- 
ical rule  may  be  changed  to  read  :  For  each  i  ,000  volts 
increase  above  3,000  add  i  64  in.  insulation  to  the 
thickness  of  wall  until  25,000  volts  is  reached.  For 
the  insulation  of  low-potential  cables  in  class  II,  4  32 
in.  paper  should  be  used  on  all  sizes  up  to  1,000,000 
cm.,  and  from  1,250,000  cm.  to  2,000,000  cm.  5/32  in. 
should  be  used. 

From  a  purely  electrical  point  of  view  one-half  of 
this  insulation  would  be  ample  to  withstand  650  volts 
working  pressure,  but  the  mechanical  effects  of  reeling 
and  unreeling  the  cable  and  pulling  it  into  ducts  and 
bending  around  manholes,  are  to  practically  destroy 
the  insulating  qualities  of  the  layer  of  paper  next  the 
lead,  so  that  we  really  start  in  with  a  cable  having 
approximately  1/32  in.  of  its  insulation  destroyed  before 
it  is  put  into  commission;  this  mechanical  destruction 
of  insulation  is  especially  marked  in  cold  weather,  as 
the  oils  used  with  the  paper  tend  to  congeal  when  sub- 
jected to  a  temperature  below  32°F.  The  cable  manu- 
facturers have  met  this  difficulty  by  using  more  fluid 
oil,  with  the  result  that  the  insulation  resistance  of  the 
cable  may  not  be  more  than  50  megohms  at  6o'F. , 
but  by  the  use  of  this  very  soft  insulation  they  have 
produced  a  cable  giving  a  very  low  insulation,  but  a 
high  puncture  test,  and  at  the  same  time  have  met,  to 
a  great  extent,  the  difficulty  of  handling  paper  cable 
in  cold  weather.  It  is  always  advisable,  however,  if 
a  cable  is  to  be  used  in  a  temperature  below  32'F.  to 
keep  it  in  a  warm  place,  such  as  a  boiler  room,  for  at 
least  twelve  hours  before  drawing  it  in.  The  cable 
may  then  be  used  in  the  coldest  weather,  as  it  gives 
up  its  heat  very  slowly. 

Class  111  cables  ha\e  up  to  within  the  last  three 
years  received  very  little  attention,  as,  in  almost  every 
case,  bare  copper  cables  were  installed.  But  a 
closer  study  of  the  electrolysis  problem  indicates  that 
in  many  instances  the  use  of  insulated  negative  cables 
would  eliminate  a  great  deal  of  the  trouble  and  damage 
to  cable  sheaths,  &c. 

If  bare  copper  returns  are  used,  return  currents 
may  flow  back  b)^  the  lead  sheathing  of  the  feeder. 
An  obvious  remedy  would  seem  at  first  sight  to  be  the 
bonding  of  lead  sheaths  of  all  feeders  to  the  bare 
negative  cables  at  frequent  intervals,  but  this  intro- 
duces another  trouble  which  may  be  as  serious  as  elec- 
trolysis. A  short  circuit  in  a  positive  feeder,  to 
ground,  will  cause  an  enormous  current  to  flow 
through  the  lead  sheaths,  and  in  all  probability  burn 
off  the  bonds  and  destroy  the  lead  sheaths  in  a  number 
of  cables.  Instances  of  this  h.ive  occurred  to  the 
author's  knowledge,  in  which  the  lead  sheaths  have 
been  completely  burned  off  for  400  ft.  on  cables  that 
were  entirely  innocent  of  the  origin  of  the  trouble. 
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Another  source  of  trouble, due  to  the  use  of  theground- 
ed  negative  'bus  and  bare  feeders,  is  in  the  other  feed 
er's  lead  sheaths  carrying  the  negative  current  back  to 
the  power  house  or  sub-station  by  an  entirely  different 
route  from  that  taken  by  the  bare  negative  feeders, 
with  the  result  that  this  return  current  leaves  these  lead 
sheaths,  either  in  the  power  house  though  a  ground 
put  on  them,  or  through  some  accidental  ground,  such 
as  a  cable  hanger  in  a  manhole.  Every  time  a  short- 
circuit  comes  on  the  system  a  rush  of  current  will  flow- 
through  these  lead  sheaths,  and  perhaps  puncture 
small  holes  in  the  lead. 

The  most  satisfactory  solution  of  these  problems  of 
avoiding  electrolysis  and  saving  the  lead  sheaths  from 
destruction  seems  to  be  in  the  use  of  an  insulated  ne- 
gative 'bus  in  the  power  house  and  sub-station,  and 
insulated  negative  feeders  right  up  to  the  track  rails. 
For  this  purpose  the  negative  feeders  should  prefer- 
ably be  insulated  with  some  material  which  does  not 
require  the  use  of  a  lead  sheath.  Several  types  of  insul- 
ation are  now  on  the  market,  which  promise  to  be  very 
satisfactory  for  this  purpose,  as  the  potential  carried 
by  the  negative  feeders  is  quite  low. 

The  ideal  solution  of  the  problem  would  be  found 
in  the  use  of  the  feeders  without  lead  sheaths,  and 
some  very  satisfactory  tests  are  now  being  made  on 
experimental  lengths  of  650  volt  cable  of  this  type, 
but  it  does  not  seem  probable  that  any  cable  can  be 
constructed  at  present  which  will  safely  stand  being 
drawn  into  wet  ducts  and  manholes  and  used  con- 
tinuously on  pressures  above  2,000  volts  without  the 
protection  of  a  lead  sheath  to  keep  out  the  moisture. 

By  using  insulative  negative  feeders  and  avoiding 
all  earthing  in  the  power  house  or  sub-station,  it  is 
evident  that  there  will  be  little  or  no  tendency  for  the 
return  current  to  leave  the  track  rails,  if  properly 
bonded,  and  absolutely  no  tendency  for  stray  currents 
to  come  back  to  the  power  house  or  sub-station  by 
way  of  lead  sheaths,  gas  mains,  etc.,  thereby  relieving 
us  of  probably  75  per  cent,  of  our  present  electrolysis 
troubles. 

Coming  back  to  Class  II  cables,  the  safest  plan 
seems  to  be  to  insulate  the  lead  sheaths  of  all  feeders 
by  supporting  them  on  racks  having  some  form  of 
insulation  between  the  lead  sheath  and  the  hanger. 

All  cables  should  also  be  wrapped  with  two  layers 
of  in.  asbestos  in  every  manhole  where  more  than 
one  cable  is  on  each  side,  in  order  to  afford  protection 
from  an  arc  caused  by  any  one  of  them  burning  out. 
In  perfectly  dry  places  this  asbestos  wrapping  can  be 
secured  very  neatly  by  applying  silicate  of  soda  to  it, 
the  soda  in  itself  being  a  good  protection  against  fire; 
in  the  average  damp  manhole  this  soda  will  soon 
loosen  and  the  asbestos  wrapping  will  fall  off,  so  that, 
in  this  case,  a  galvanized  steel  tape  about  5 {;  in.  by 
1/32  in.  should  be  used  to  hold  the  asbestos  in  place. 

In  order  to  get  early  warning  of  the  breaking  down 
of  any  positive  feeder,  and  so  give  time  to  have  it  cut 
out  before  doing  any  further  damage  to  itself  or 
neighbors,  a  small  insulated  wire  (say  No.  14  B.  & 
S.)  should  be  connected  to  the  lead  sheath  and  brought 
up  to  a  panel  where  the  switchboard  operator  can  see 
it.  On  this  panel  may  be  mounted  one  or  two  lamps 
for  each  positive  feeder,  and  these  lamps  connected  to 
ground  through  a  resistance  large  enough  to  limit  the 
current  to  the  amount  necessary  to  light  the  lamps 
when  the  pilot  wire  attached  to  the  lead  sheath  to  any 
feeder  becomes  alive  through  the  f^rounding  of  that 
feeder  on  its  insulated  lead  sheath.  Ammeters  or  re- 
lays operating  a  gong  may  also  be  used  with  advan- 


tage for  this  purpose  at  a  very  small  cost  per  feeder. 

In  reference  to  Class  I,  or  high-tension  three-phase 
cables,  their  lead  sheath  should  be  insulated  and 
wrapped  with  asbestos  in  the  same  manner  as  describ- 
ed for  Class  II,  with  the  additional  precaution  that 
their  lead  sheaths  should  all  be  bonded  together  and 
grounded  in  the  generating  plant.  The  neutral  or 
star  point  of  the  generators  or  transformers  should  be 
grounded  through  a  resistance  of  such  dimensions  as 
to  limit  the  current  flowing  through  it  when  an  earth 
occurs  on  a  high-iension  feeder,  to  the  amount  neces- 
sary to  trip  the  overload  relay.  For  example,  on  a 
large  installation  using  11,000  volts  for  distribution  to 
its  sub-stations,  the  neutral  connection  is  one  having 
resistance  of  6  ohms,  and  a  carrying  capacity  of  1,000 
amperes  for  one  minute.  As  the  Y  potential  to  earth 
is  6,300  volts,  this  limits  the  current  to  a  maximum  of 
1,000  amperes,  when  the  feeder  becomes  earthed. 

This  system  was  adopted  after  some  rather  dis- 
astrous experiences  with  short-circuits  on  high-tension 
feeders,  and  has  been  in  successful  operation  for  over 
a  year. 

When  a  high-tension  cable  breaks  down  it  almost 
invariably  goes  to  earth  from  one  phase  only,  and  then 
after  the  charging  current  of  the  whole  system  has 
been  flowing  to  the  earth  through  this  fault  for  per- 
haps 10  or  20  minutes,  the  insulation  of  the  other 
phases  is  burned  off,  so  that  a  short-circuit  on  two  or 
three  phases  occurs,  with  the  result  that  either  the 
whole  system  is  shut  down,  due  to  the  sudden  fall  of 
potential,  to  perhaps  one-fourth  of  its  normal  value, 
or  at  least  one  or  two  sub-stations  are  shut  down  from 
the  same  cause.  With  the  neutral  grounded  through 
a  suitable  resistance,  the  oil  switches,  on  the  ground- 
ed feeder  only,  trip  out  quietly  without  any  disturb- 
ance whatever  to  the  rest  of  the  system. 

If  the  three-phase  high-tension  cables  are  not 
grounded  in  the  generating  plant,  the  burning  out  of 
a  cable  will  puncture  the  lead  sheath  at  a  number  of 
points,  possibly  1,000  ft.  away,  as  it  is  obvious  that 
the  current  must  leave  the  lead  sheath  somewhere,  and 
the  easiest  path  is  usually  found  at  cable  hangers  in 
the  manholes.  This  will  be  true  no  matter  whether 
the  neutral  is  grounded  or  not. 

As  a  further  precaution,  it  is  advisable  to  bond  the 
lead  sheaths  of  the  alternate-current  feeders  quite 
frequently  in  the  manholes  by  wiping  on  a  lead  strap, 
say  '8  in  by  2  in.  to  the  lead  sheaths.  Bonding  by 
wrapping  the  lead  sheaths  with  a  few  turns  of  copper 
wire  is  worse  than  useless,  as  the  copper  wire,  if  put 
on  tight  enough  to  make  a  good  connection,  may  cut 
through  the  lead,  and  if  not  tight  enough  to  do  this, 
it  will  probably  make  such  a  poor  contact  as  to  arc 
when  current  passes. 

In  conclusion,  the  author  wishes  to  state  that,  in 
his  opinion,  at  least  75  per  cent,  of  cable  trouble  is 
caused  by  defects  in  the  lead  sheath  and  not  by  defects 
in  the  insul.-ition. 

l^xamine  the  ordinary  vitrified  duct  and  you  will  find 
that  the  inside,  in  all  probability,  contains  several 
small  hard  sharp  points  projecting  from  i/i6in.  to 
}i  in.  What  happens  to  the  lead  sheath  of  a  cable 
when  it  passes  over  these  projections?  A  groove  is  cut 
in  it  in  exactly  the  same  way  as  by  a  tool  in  a  planer. 
The  result  is  that  a  little  extra  pressure,  caused  by  a 
kink  in  the  cable,  will  cut  through  the  lead  and  admit 
the  moisture,  which,  sooner  or  later,  will  destroy  the 
insulation. 

Beyond  trouble  in  joints  caused  by  carelessness  on 
the  part  of  the  jointer,  practically  all  cable  trouble  can 
be  eliminated  by  the  more  careful  choice  {and  installa- 
tion of  conduits,  by  a  very  careful  inspection  at  the 
time  they  are  laid,  and  by  the  use  of  cutters  and 
cleaners  after  they  are  laid. 

Lastly,  do  not  try  to  get  a  low  price  on  a  cable  by 
reducing  the  thickness  of  the  lead  sheath,  as  the 
integrity  of  the  lead  sheath  is  fully  as  important  as  the 
quality  of  the  insulation,  and  the  life  of  the  latter  is 
wholly  determined  by  the  degree  of  perfection  obtained 
in  excluding  moisture  from  it. 
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GENERAL  RULES  TO  BE  OBSERVED  BY  CORRESPONDENTS : 

1.  All  enquiries  will  be  answered  in  the  order  received,  unless  special  circum- 

stances warrant  other  action. 

2.  Questions  to  be  answered  in  any  specified  issue  should  be  in  our  hands  by 

the  close  of  the  month  preceding  publication. 

3.  Questions  should  be  confined  to  subjects  of  general  interest.    Those  pertain* 

iner  to  the  relative  value  of  different  makes  of  apparatus,  or  which  for  in- 
telligent treatment  should  be  placed  in  the  hands  of  a  consulting  engineer, 
cannot  be  considered  in  this  department. 

4.  To  avoid  tiouble  and  unnecessary  delay,  correspondents  should  state  their 

questions  clearly,  so  that  there  can  be  no  possible  doubt  as  to  the  infor- 
mation required. 

5.  In  all  cases  the  names  ot  our  correspondents  will  be  treated  confidentially. 


Question. — Can  you  inform  me  how  are  the  capacities 
of  switches  figured? 

Answer. — There  is  so  little  uniformity  in  the  switches 
of  different  manufacturers  that  it  is  difficult  to  give  you 
exact  data  on  the  above.  For  ordinary  switches, 
where  all  paris  of  the  metal  are  exposed  to  the  air,  a 
cross  section  of  one  square  inch  of  metal  for  each  one 
thousand  amperes  of  current  seems  to  be  pretty  near 
the  standard,  and  a  contact  surface  of  at  least  one 
square  inch  for  each  one  hundred  amperes  is  also  a 
general  practice.  Of  course  the  forms  of  the  contact 
surfaces,  and  the  pressure  which  exists  between  them, 
are  material  factors  in  figuring  the  necessary  area.  It 
is  important,  where  switches  are  carrying  heavy  cur- 
rents, that  some  means  of  making  a  quick  break  be 
incorporated  into  the  switch  mechanism.  This  is  done 
in  various  ways  and  you  are  no  doubt  familiar  with  the 
general  design  of  such  devices.  It  is  of  material  im- 
portance to  have  the  blades  of  the  switch  move  easily 
and  enter  the  jaws  in  a  positive  position  without  cut- 
ting or  grinding  of  the  metal.  Switches  which  are 
flimsy  in  construction,  and  have  not  the  necessary 
mechanical  strength  to  enter  the  jaws  in  a  fixed  way, 
will  soon  give  trouble  through  bad  contact,  and  are,  to 
say  the  least,  sources  of  continual  trouble.  It  is  on 
this  ground  that  the  Underwriters  do  not  favor  the  use 
of  Baby  knife  switches,  preferring  in  their  stead  a 
snap  switch  of  good  construction.  Switches  for  use 
above  500  volts  should,  in  many  cases,  be  placed  under 
oil.  This  insures  constant  lubrication  of  all  moving 
parts,  and  limits  the  burning  of  the  contacts,  besides 
giving  the  switch  a  very  much  greater  breaking  capacity. 

Question  No.  2. — What  are  current  limiting  de- 
vices, and  how  are  they  used  ? 

Answer. — In  many  of  the  small  towns  in  Canada 
and  United  States,  current  is  soid  to  consumers  on  a 
flat  rate  basis,  the  contract  price  being  made  according 
to  the  number  of  lamps.  It  is  a  regrettable  fact,  but 
nevertheless  true,  that  many  consumers  are  animated 
by  a  strong  desire  to  get  more  from  an  electric  light 
company  than  they  pay  for,  and  various  schemes  are 
adopted  to  further  this  end.  A  consumer  may  use  32 
or  50  candle  power  lamps  when  he  has  contracted  for 
sixteen  only,  and  he  may  also  wire  up  additional  lamps 
on  his  circuit  without  notifying  the  company  of  such 
fact.  Where  a  meter  rate  is  used,  the  company's 
revenue  will  be  increased  proportionately,  but  where 
flat  rates  are  in  vogue,  the  consumer  continues  to  pay 
his  fixed  rate  and  is  really  obtaining  more  light  than 
his  contract  calls  for.  Current  limiting  devices  have 
therefore  been  developed  for  use  in  connection  with 
such  consumers,  or  in  locations  where  the  company 
may  suspect  that  the  practice  is  carried  on.    The  de- 


vices usually  consist  of  a  solenoid  operated  switch 
which  is  so  counterbalanced  that  the  switch  will  re- 
main closed  until  the  current  reaches  a  certain  pre- 
determined point.  For  instance,  a  consumer  may 
contract  for  twenty  16  c.  p.  lamps,  and  the  current 
limiting  device  will  be  set  so  as  to  open  if  the  current 
exceeds  1 1  amperes.  As  soon  as  it  opens,  the  magnet- 
izing force  of  the  solenoid  is  interrupted  and  it  im- 
mediately closes  again,  reopening  at  once  if  the  circuit 
takes  II  amperes  or  more.  In  this  way,  if  the  con- 
sumer is  taking  more  current  than  his  contract  calls 
for,  his  lights  will  be  turned  on  and  off  at  a  very  rapid 
rate  until  he  reduces  the  number  of  lamps  burning  to 
the  amount  specified.  If  one  of  the  company's  men 
should  be  watching  the  consumer's  premises  at  this 
time,  he  will  get  immediate  indication  owing  to  the 
flickering  of  the  lights  that  the  consumer  is  using  too 
much  current,  and  in  any  event  the  consumer  himself 
cannot  get  satisfactory  light  until  he  takes  the  extra 
lamps  off  the  circuit.  Devices  for  this  work  are  not 
expensive,  and  are  certainly  very  effective  in  combat- 
ting the  evil. 

Question  No.  3. — An  electric  brake  was  used  in 
Pittsburg  s  ome  years  ago  which  was  applied  directly 
to  the  track.  Can  you  give  me  anv  information  as  to 
the  operation  of  this  brake  ? 

Answer. — The  brake  you  refer  to  was  verv  suc- 
cessful in  bringing  a  heavily  loaded  car  to  an  immed- 
iate stop,  but  its  braking  capacity  was  so  great  as  to 
produce  serious  depreciation  of  the  car  and  trucks,  and 
it  also  had  the  additional  disadvantage  of  decreasing 
the  capacity  ot  the  car  motors.  Street  railway  motors, 
as  you  no  doubt  are  aware,  are  rated  on  a  temperature 
rise  of  sixty  degrees  centigrade  in  one  hour,  and  their 
enormous  capacity  per  unit  per  weight  is  due  to  the 
fact  that  for  a  great  part  of  the  time  they  are  running 
idle.  Any  brake,  therefore,  which  uses  the  motors  as 
a  source  of  current  will  cause  the  operating  temper- 
atures of  such  motors  to  increase.  The  brake  used  in 
Pittsburg  consisted  of  a  shoe  suspended  a  short  dis- 
tance above  the  track  by  means  of  springs.  The.<:e 
shoes  were  wound  with  wire,  and  when  the  coils  were 
thrown  across  the  motors  the  brake  pulled  down  on  to 
the  track.  This  is  the  first  braking  action,  and  the 
second  occurs  due  to  the  load  which  is  thrown  on  the 
motors.  As  the  car  advanced,  the  shoes  od  the  track 
naturally  pulled  backward,  and  this  strain  was  taken 
up  by  the  usual  shoe  brakes  applied  to  the  wheels  of 
the  car.  As  before  stated,  the  brake  was  very  eflPec- 
tive  in  stopping  the  cars,  but  its  disadvantages  out- 
weighed its  good  points. 


ELECTRICAL    EXHIBITION   AT  CHICAGO. 

The  second  annual  show  of  the  Electrical  Trades 
Exposition    Company    will    be  held     at    the  Coil- 

seum,  Chicago,  January  24th  and  26th,  and  will, 
according  to  present  indications,  surpass  last  year's 
success.  Managing  Director  H.  E.  Neis  states  that 
the  space  already  sold  is  considerably  greater  than  that 
disposed  of  for  the  igo6  Exhibition,  a  number  of 
exhibitors  having  doubled  their  space. 


It  is  probable  that  a  by-law  will  be  submitted  to  (he  rate- 
payers of  North  Toronto,  Out.,  in  January,  to  raise  $10,000  for 
an  arc  and  incandescent  lig'hting-  plant  .im-i     fire  alarm  v\  ^trm 
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FIRST  GRAND  TRUNK  PACIFIC 
TELEGRAPH  POLE. 

The  first  pole  of  the  Grand  Trunk  Pacific  Telegrraph 
Company  was  erected  with  appropriate  ceremonies  at 
Portage  la  Prairie,   Manitoba,   September   14th,  near 
he  spot  where  the  first  rail  was  laid. 

The  company  is  organized  under  Dominion  charter 
with  the  right  to  use  telegraph,  telephone  or  wireless, 
is  capitalized  at  $5,000,000,  and  being  closely  allied 
with  the  Grand  Trunk  System  and  the  Grand  Trunk 


4  . 

Grand  Trunk  Pacific  Telegraphs-  First   Pole  Erectkd 
AT  Portage  la  Prairie,  Man  ,  September  J4,  1906. 

Pacific  Railway,  will  undoubtedly  develop  into  a  great 
system,  extending  from  ocean  to  ocean. 

Mr.  Chas.  M.  Hays  is  president,  Mr.  Frank  M. 
Morse  vice-president,  Mr.  Henry  Phillips  secretary, 
and  Mr.  A.  Bruce  Smith  a  director  and  general  manager. 


WIRELESS  TELEGRAPHY. 

In  the  course  of  an  article  by  Herr  A.  Furst,  which 
was  published  in  a  recent  issue  of  the  Berlin  Tageblatt 
in  reference  to  a  visit  paid  to  the  wireless  telegraph 
station  at  Nauen,  which  is  not  many  miles  distant  from 
Berlin,  it  is  stated  that  the  station  is  able  to  communi- 
cate with  safety  over  a  distance  of  1,550  miles,  and  the 
opinion  is  expressed  that  the  time  is  not  very  remote 
when  it  will  be  possible  to  telegraph  to  New  York. 
Specially  interesting  is  the  statement  that  the  engineer 
in  charge  of  the  station  on  the  occasion  of  the  visit  re- 
marked that  he  would  endeavor  to  ascertain  whether 
the  "brothers"  at  Poldhu  were  telegraphing  at  the 
time.  Shortly  afterwards  the  Morse  instrument  began 
to  work,  and  the  dots  and  dashes  on  the  paper  strip,  it 
is  said,  indicated  English  words  which,  however,  re- 
vealed no  sense.  Nevertheless,  the  author  observes 
that  it  was  ascertained  that  the  telegrams  were  in 
cipher,  and  were  being  sent  by  the  English  admiralty 
to  the  cruiser  Carmania  at  sea.  When  the  Nauen 
station  does  not  understand  anythingsent  out  by  Poldhu, 
the  former  produces  its  wave  measuring  apparatus, 
and  by  this  means  ascertains  in  a  very  short  time  the 
wave  length  at  which  the  English  station   is  working. 


The  Nauen  receiving  apparatus  is  set  accordingly,  and 
the  secret  is  one  no  longer.  It  is  understood,  Herr 
Furst  states,  that  the  people  of  Poldhu  act  in  a  similar 
manner.  The  Nauen  station  is  325  feet  high,  and  the 
proprietary  company  is  credited  with  the  Intention  of 
erecting  a  second  tower  which  will  be  975  feet  high,  or 
as  high  as  the  Eiffel  tower. 


RULES  FOR  TELEPHONING. 

In  rules  regarding  the  use  of  the  telephone  enforced 
by  Marshall  Field  &  Company,  the  following  notice  is 
conspicuously  displayed  in  every  department  of  their 
big  Chicago  store:  "The  manner  in  which  a  person 
uses  a  telephone  indicates  his  character  to  a  great  ex- 
tent and  makes  either  a  good  or  bad  impression,  and 
this  impression  is  reflected  directly  upon  the  establish- 
ment from  which  such  a  message  comes.  It  is  a 
pleasure  to  do  business  with  a  house  which  performs 
every  detail  in  a  clean-cut,  satisfactory  manner;  but  it 
leaves  a  sting  to  be  answered  abruptly  or  discourteously 
over  the  telephone.  It  is  folly  to  lose  one's  temper  be- 
cause one  does  not  get  immediate  connection.  This  is 
rarely  if  ever  the  fault  of  the  telephone  operators,  who 
are  nearly  always  courteous  and  prompt.  When  one 
is  called  to  the  telephone  he  should  respond  quickly, 
and  the  person  calling  should  not  be  left  to  hold  the 
wire  too  long — something  decidedly  irritating  and  often 
unnecessary.  Let  us  throughout  the  whole  house 
strive  to  excel  in  satisfactory  telephoning.  Important 
Note — You  will  be  heard  distinctly  if  you  place  your 
lips  within  an  inch  of  the  mouthpiece  and  talk  natur- 
ally, as  if  the  person  were  standing  beside  you.'" 


COST  OF  TELEGRAMS. 

The  annual  report  of  the  Western  Union  Telegraph 
Company  for  the  year  ending  June  30th,  190(1,  shows 
a  substantial  addition  to  gross  revenue  but  a  large 
increase  in  the  expenses,  resulting  in  a  decrease  in  the 
net. 

The  almost  stationary  position  of  the  gross  earnings 

is  shown  by  the  following  comparison  of  the  gross  per 

mile  of  wire  operated: 

Fiscal  Miles  of 

Year.  Wire.  Rereipts. 

1903   1,089,212  $29,167,686.80 

1904   '.'5.S>405  29. 249. 390. 4-1 

'905   1,184,557  29,033,635.04 

'906    1,256,147  30,675,654.53 

The  reduction  in  earnings  per  mile  is  partly  the 
result  of  the  addition  in  mileage  which  has  not  developed 
as  large  an  earning  power  as  the  old  mileage,  located 
in  larger  centres  of  population.  It  is  also  due  in  a 
large  part  to  the  inroads  made  by  competition. 

The  number  of  messages  and  receipts  and  expenses 
per  message  compare  as  follows: 

Aver.  Cost  to 

l-'iscal  Aver.  Tolls  pi-r  Company 

V'e.ir.  Mcss.aKcs.  Mess.ngo.  of  Mi-ssafje. 

1903    69,790,866  31.4  cents  25.6  cents 

1904   67,903,973  31.7     "  26.1  " 

'90.S  67,477,320  31.6    "  27.3 

i()c6   71,487,082  3'. 6     "  27.6  " 

As  the  cost  per  message  shown  does  not  include  the 
expenditures  for  maintenance  and  reconstruction,  it 
will  be  seen  that  the  increase  has  been  in  actual  expenses 
of  operation.  Higher  wages  and  competition  are 
stated  to  be  responsible. 


A  teleplioiit-  sysn-m  is  heinp  itistallfd  at  Ri'sllu-cn,  Alia. 


« 
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INVENTION  %  DEVELOPMENT 


IN  THE  ELEGTRIGML  FIELD 


New  Wireless  Telegraph  Receiver. — At  a  recent  meet- 
ing of  the  American  Institute  of  Electrical  Engineers, 
Dr.  Lee  De  Forest  described  a  new  type  of  wireless 
telegraph  receiver  which  he  has  named  "  audion,  ' 
and  which  he  believes  oflFers  great  po^ ^ib^]it;e^•  cf  ad- 
vance in  the  wireless  art.  A  feature  of  this  receiver  is 
what  he  calls  its  self-tuning  properties.  The  device  is, 
in  brief,  a  peculiar  type  of  incandescent  lamp  provided 
with  one  or  more  electrodes  within  the  bulb.  When 
the  filament  is  brought  to  incandescence  an  electric 
current  may  be  caused  to  pass  between  it  and  the  elec- 
trode and  through  a  suitable  circuit  without  the  bulb, 
and  if  a  telephone  be  included  in  this  circuit  it  is  found 
that  it  gives  a  sound  whenever  the  device  is  subjected 
to  Hertzian  waves.  The  device  may  be  adjusted  by 
varying  potential  in  the  circuit  between  the  filament 
and  electrode,  and  this  adjustment  seems  to  be  prac- 
tically independent  of  the  natural  period  of  oscillation 
of  the  aerial  system;  in  fact,  the  device  seems  to  de- 
pend for  its  action  upon  the  total  energy  received  by  it 
during  the  entire  period  of  vibration  of  the  oscillating 
system,  and  not  upon  the  maximum  intensity  of  the 
first  impulse.  This  feature  would  seem  to  be  of  con- 
siderable value,  as  one  of  the  difiiculties  in  wireless 
telegraphy  is  to  concentrate  upon  the  receiver  sufficient 
energy  to  operate  it. 


New  Italian  Insulator — A  new  Italian  insulator 
designed  by  Signor  Guido  Semenza  was  shown  at  the 
Milan  (Italy)  exhibition.  One  of  the  troubles  encoun- 
tered in  high-tension  plants  in  Italy  has  been  the 
breaking  down  of  the  insulators  during  heavy  rains. 
To  guard  against  this  trouble  it  has  been  usual  to  make 
the  upper  petticoat  with  very  large  diameter  to  enable 
it  to  protect  the  lower  part  of  the  insulator.  The  con- 
ductor is  carried  on  this  head.  This  necessitated 
making  the  whole  of  this  petticoat  of  the  same  insulating 
material  which  forms  the  chief  part  of  the  insulator, 
and  it  had  to  be  made  with  just  as  much  care  as  the 
lower  petticoats.  The  recent  tendency  to  increase  the 
working  pressures  has  made  it  necessary  to  increase 
correspondint;ly  the  diameter  of  the  upper  petticoa<s, 
which  resulted  in  a  great  increase  in  cost.  It  was  to 
get  over  this  difficulty  that  Signor  Semenza  designed  the 
insulator,  which  is  described  in  the  Electrical  Review. 
In  this  insulator  the  wire  is  fastened  below  the  upper 
petticoat.  It  is  therefore  unnecessar}' for  this  petticoat 
to  be  strong  enough  to  resist  perforation;  it  need  only 
be  watertight  and  sufficiently  hard  to  resist  mechanical 
shocks  and  rough  usage  in  transportation.  It  isthere- 
fore made  of  a  form  of  terra-cotta,  which  is  neither 
so  costly  nor  so  breakable  as  porcelain  or  glass. 
Since  the  point  of  attachment  of  the  wire  in  the  Sem- 
enza type  is  somewhat  lower  than  that  in  the  old  type, 
the  stain  moment  of  the  wire  is  greatly  reduced,  which 
makes  allowable  a  reduction  in  the  thickness  of  the 
insulator  and  in  the  diameter  and  cost  of  the  iron  bolt; 
anvl  si  1  ; ^  this  u^ipirlpotticoat  or  umbrella  is  not  con- 


nected in  any  way  with  the  pin,  complications  due  to 
increased  capacity  are  avoided.  It  is  Icund  possible 
to  use  a  much  lighter  insulator  of  the  Semenza  type 
in  order  to  secure  the  same  breakdown  voltage. 

It  is  claimed  that  there  is  a  saving  of  from  thirty  to 
forty  per  cent  for  an  equally  safe  installaticn  by  usirg 
the  Semenza  insulator,  with  pressures  from  35.000  to 
50,000  volts.  For  higher  voltages  up  to  8o,oco  or 
90,000  it  is  thought  that  a  saving  of  fifty  per  cent  will 
be  effected.  One  of  the  reason  tor  the  excellent  per- 
formance of  this  insulator  is  said  to  be  the  fact  that  the 
wire  is  at  no  time  in  touch  with  the  stream  of  water 
running  over  the  surface  of  the  effective  petticoat  of 
the  insulator. 


Protection  of  Transformers — In  these  days  of  high- 
potential  transmission  of  power  the  question  of  insul- 
ation is  occupying  the  tima  and  attention  of  a  great 
many  thoughtful  and  practical  men.  Economy  is  con 
tinually  urging  the  use  of  higher  voltages,  and  the 
effort  of  the  inventor  is  to  devise  means  of  safely 
generating,  transmitting  and  utilizing  them.  Even  in 
the  highest-class  apparatus,  however,  there  are  break- 
downs of  insulation  and  the  results  are  expensive, 
annoying  and  sometimes  very  dangerous.  In  many 
cases  the  trouble  is  not  due  to  defective  design  cr 
workmanship  but  to  the  fact  that  it  is  difficult 
thoroughly  to  inspect  the  condition  of  some  of  the 
apparatus  while  it  is  in  use. 

The  transformer,  especially  in  the  larger  sizes,  is 
from  necessity  so  designed  that  it  is  often  bo  h  danger- 
ous and  difficult  to  inspect  it  thoroughly  on  account  of 
the  inaccessibility  of  the  parts  and  the  nature  and  prox- 
imity of  the  operating  currents.  \"ery  often  the  in- 
sulation of  the  high-voltage  coils  depends  partly  on  a 
surrounding  liquid,  as  in  the  case  of  many  oil  trans- 
formers. If  a  leak  occurs  in  the  joints  or  fittings  of 
the  tank  containing  the  transformer,  or  if  much 
evaporation  takes  place,  the  liquid  may  become  lower 
than  the  upper  windings  of  the  coils,  and  even  if  the 
insulation  between  the  exposed  parts  is  sufficient  to 
stand  the  strain,  the  lack  of  the  heat-conducting  in- 
fluence around  them  may  cause  an  undue  rise  in  tem- 
perature and  seriously  damage  the  apparatus. 

John  J.  Frank,  of  Schenectady.  N.  V.,  has  been 
granted  a  patent  covering  a  device  which  he  claims 
will  not  only  give  warning  of  this  dangerous  condition 
but  will  protect  the  apparatus.  He  places  elect  redes 
or  sparking  points  inside  the  tank  at  the  lowest 
level  to  which  the  bath  ni.jy  fall  without  danger  to  the 
apparatus.  He  then  connects  these  to  a  source  of 
current  which  has  not  sufficient  voltage  to  produce 
sparking  tlirough  tlio  oil,  but  which  will  cause  sparks 
to  pass  between  the  electrodes  if  they  are  exposed  to 
air.  This  sparking  would  occur,  then,  if  the  level  of 
the  liquid  falls  below  the  electrodes,  and  the  attend- 
ant, being  provided  with  means  to  observe  any  fluctu- 
ations that  occur  in  the  current  proceeding  from  the 
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electrode-circuit  source,  is  giving  warning  of  the  un- 
satisfactory condition  which  exists  in  the  tank.  Not 
stopping  with  this,  however,  the  inventor  plans  his 
source  of  current  in  such  a  manner  that  the  sparking 
not  only  will  give  the  warning  needed  but  actually 
tend  to  protect  the  apparatus. 

For  instance,  the  sparking  points  may  be  connected 
to  one  or  more  of  the  windings  of  the  transformer. 
In  this  case,  if  the  fluid  level  falls  so  that  the  sparking 
points  are  exposed  the  current  normally  passing 
through  the  transformer  winding  will  be  shunted 
through  the  electrode  circuit,  including  the  arc  be- 
tween the  electrodes.  This  will  protect  the  windings, 
and  the  attendant  will  receive  warning  of  the  con- 
ditions by  observing  the  effects  on  the  external  circuit. 

Diflferent  sets  of  electrodes  in  the  same  apparatus 
may  be  used  in  connection  with  any  winding  and  the 
connection  may  be  made  in  various  ways  so  that  all 
the  windings  are  protected.  in  order  to  limit  the 
current  flow  through  the  arc  between  the  electrodes 
a  resistance  may  be  used  in  series  with  each  pro- 
tective circuit. 


EXTENDED  TERMINAL  FUSE. 

The  advent  of  the  Shawmut  Extended  Teirrinal 
Fuse,  patented  November  6,  1906,  should  be  hailed  as 
a  great  stock  saver  by  the  jobber.  Heretofore  it  has 
been  necessary  for  any  enterprising  jobber  to  keep  on 
hand  a  supply  of  fuses  manufactured  by  three  or  four 
companies.  This  meant  that  a  large  amount  of  money 
and  space  was  used  up  that  could  be  much  better  de- 
voted to  other  purposes. 

With  the  new  Shawmut  Extended  Terminal  Fuse, 
the  jobber  can  reduce  his  stock  to  one-third  its  former 
size  and  still  be  in  a  position  to  give  perfect  satisfac- 
tion. This  extended  terminal  fuse  fits  any  type  "  A  " 
or  screw  clamp  base  on  the  market. 

The  extended  terminal  is  scored  and  after  the  fuse  is 
fitted  to  a  base,  either  Noark,  D.  &  W.  or  Chase- 
Shawmut,  the  projections  may  be  removed  wilh  a  pair 
of  plyers  without  any  trouble. 


HYMENEAL. 

A  fashionable  wedding  took  place  in  the  James  street 
Baptist  church,  Hamilton,  Ont.,  on  Thursday,  Novem- 
ber 29th,  the  contracting  parties  being  Miss  Mabe' 
Greening,  second  daughter  of  Mr.  and  Mrs.  S.  O. 
Greening,  and  Mr.  N.  S.  Braden,  sales  manager  of  the 
Canadian  Westinghouse  Company  and  only  son  of 
Dr.  James  Braden,  of  Indianapolis.  The  ceremony 
was  performed  by  Rev.  J.  C.  Sycamore,  assisted  by 
Rev.  Dr.  Lyle,  in  the  presence  of  a  large  gathering  of 
guests  from  the  city  and  outside  places.  Miss  Hattie 
Greening,  sister  of  the  bride,  was  maid  of  honor,  and 
the  bridesmaids  were  Miss  Edna  Greening,  sister  of 
the  bride,  Miss  Gladys  Zimmerman,  of  Hamilton,  and 
Miss  Agnes  Ellis,  of  Hespeler.  The  groomsman  was 
Mr.  W.  G.  Cameron,  of  Cleveland,  and  Messrs. 
William  Prince,  Cleveland,  H.  D.  Shute,  Pittsburg, 
William  Greening,  Toronto,  and  H.  M.  Bostwick  and 
Stuart  MacDonald,  of  Hamilton,  were  the  ushers. 
The  gifts  of  the  groom  to  the  bridesmaids  were  gold 
enameled  pins,  and  to  the  groomsman  and  ushers  gold 
enameled  pearl  stick  pins.  The  ornaments  of  the  bride 
included  a  magnificent  twin  setting  diamond  ringv  hlsO 
the  gill  of  the  groom.  .  ■ 

A  reception  was  held  at  "  |'"bnthill,"  the  residence  of 
the  bride's  parents,  which  was  artistically  decorated 


for  the  occasion.  Gifts  almost  innumerable  were 
received  by  the  bride,  including  a  sterling  tea  service 
from  the  Westinghouse  staff  at  Montreal  and  a  case  of 
silver  from  the  Pittsburg  Westinghouse  stafi".  Mr. 
and  Mrs.  Braden  left  in  the  evening  tor  the  South  on 
an  extended  trip  and  on  their  return  will  reside  at  134 
Duke  street,  Hamilton.  The  Electrical  News  joins 
with  their  many  friends  in  extending  congratulations. 


THE  LATE  MR.  L.  TRUDEAU. 

Mr.  Ludger  Trudeau,  superintendent  of  the  Mon- 
treal Street  Railway  system,  died  on  Tuesday,  Decem- 
ber iith,  at  his  home.  Fourth  avenue,  Maisonneuve. 
Mr.  Trudeau  had  been  afflicted  with  Bright's  disease, 
and  for  six  months  had  been  unable  to  attend  to  his 
duties.  He  was  46  years  of  age  and  leaves  a  widow 
and  four  children. 

Mr.  Trudeau  had  been  in  the  employ  of  the  Montreal 
Street  Railway  for  twenty-four  years,  having  entered 
the  service  as  a  conductor  in  the  days  of  the  old  horse 


The  la  It  iVik.  L.  iRUDtAi,  Superintendent 
Montreal  Street  Railway. 

cars.  He  was  an  efficient  man  and  rose  to  higher 
positions,  becoming  an  inspector  when  the  electrical 
system  was  established.  When  Mr.  Duncan  Mc- 
Donald, the  present  manager  of  the  system,  went  to 
France  to  assume  charge  of  the  electrical  systems 
centred  at  Paris,  Mr.  Trudeau  accompanied  him,  and 
was  placed  in  charge  of  the  system  of  Bordeau. 
Afterwards  Mr.  Trudeau  went  to  Alexandria,  Egypt, 
and  became  manager  of  the  trolley  system  there. 
After  being  three  years  in  Alexandria  ho  returned  10 
Montreal.  In  January,  1904  he  was  appointed  super- 
intendent of  the  system,  replacing  Mr.  Luke  Robinson, 
who  had  resigned  owing  to  ill  health. 


POWER  RATES  AND  FACTORS  WHICH 
INFLUENCE  THEM. 

At  the  regular  weekly  meeting  of  the  Engineers' 
Club  of  Toronto  on  December  6th,  the  subject  for  dis- 
cussion was  "Power  Rates  and  Factors  which 
Influence  Them,"  which  was  introduced  by  Mr.  R.  G. 
Black.  Mr.  Black  referred  at  some  length  to  the  dif- 
ferent conditions  and  circumstances  .which  influence 
the  cost  of  electric  power.  He  was  followed  by  several 
other  speakers,  who  severely  condemned  the  report 
of  the  Hydro-Electric  Power  Commission  as  inaccu- 
rate and  incomplete  and  calculated  to  mislead  the 
public  as  to  the  actual  price  which  will  have  to  be  paid 
for  electric  power.  The  Chairman  of  the  Hydrc- 
Electric  Commission  has  since  attempted  to  defend  the 
report,  and  apparently  a  controversy  has  been  started 
which  cannot  hut  be  beneficial  to  the  public,  who  are 
entitled  to  more  definite  inforniatirn  before  being 
asked  to  support  what  seems  to  he  a  visionary  pro- 
positioni 
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One  great  item  of  expense  in  every  machine  shop 
receives,  as  a  rule,  very  little  attention,  and  that 
attention  by  an  unskilled  laborer.  This  item  is  belting. 
The  expense  comes  not  only  from  the  outlay  for  belting 
and  supplies,  but  also  from  the  delays  caused  by 
failure.  In  many  shops  it  is  a  common  sight  to  see 
high-priced  machinists  standing  idle  waiting  for  a  belt 
to  be  repaired.  There  is  probably  no  belt  repair  room 
and  no  one  who  really  knows  how  to  care  for  a  belt. 
This  is  an  expensive  mistake. 

BELT  ROOM. 

In  a  shop  of  any  considerable  size,  there  should  be  a 
regular  belt  room,  fitted  up  with  a  complete  outfit  for 
repairing  belts.  This  room  should  be  about  lo  x  35 
feet,  centrally  located,  well  lighted,  and  locked  at  all 
times  so  that  the  belting  will  not  be  stolen.  The  room 
should  be  provided  with  facilties  for  heating  glue  and  a 
rack  for  storing  the  belting.  The  tools  should  consist 
of  a  loo-foot  steel  tape,  a  belt  trimmer,  a  smoothing 
plane  with  a  i^-inch  blade,  pliers,  clamps,  punches, 
hammer,  awl,  three  straight  edges,  a  tank  for  belt 
dressing,  a  heavy  letter  press,  and  tools  for  making 


CEMENT  LPLICES. 

In  making  the  common  splice,  the  first  thing  to  be 
noted  is  to  see  that  the  pieces  put  together  are  about 
the  same  grade,  width  and  thickness,  and  that  the 
splices  lie  in  the  same  direction  as  the  same  belt. 
Splices  should  be  made  of  the  length  given  in  the  table: 


Width  of  Bell. 

1  in. 

2  in. 

3  in. 

4  in. 
5 

6  in. 

7  in. 

8  in. 

9  in.  to  18  in. 
Over  18  in. 


Length  of  Splice 

5  in- 

5  in- 

6  in. 

6  in. 

7  in. 

8  in. 
S  in. 

9  in. 

Sime  length  as  uidih. 
i8  io. 


They  should  be  worked  down  to  a  perfectly  smooth 
even  surface,  square  with  the  edge  of  the  belt  both  at 
the  point  and  back. 

Care  should  be  taken  to  see  that  the  splice  is  no 
thicker  than  the  res-t  of  the  belt.  If  the  splice  is 
thicker  the  belt  will  not  run  even.  Square  both  ends 
of  the  splice  from  the  same  edge  of  the  belt.  Work 
on  a  perfectly  smooth  flat  surface  and,  after  dressing 


Width  : 
Thickness  : 
Lenjfth  : 


BELT  RECORD 
CARD 


Shop  : 
M^hine  ■ 

PoMtion  : 


Requisition  issued  : 
Requisition  filled  : 


Purchased  from: 
Cost  : 


Si-  iap  Value  •■ 


Max.  Speed  : 


Max.  Power  : 


INTEKRUPTIONS 


REMARKS 


Max.  Tension  : 


Splices  ! 


MAINTENANCE 


CAUSE 


Put  on  by 


Tightened  to      lbs.  tension 


whatever  kinds  ot  lace  are  used.  There  are  many 
kinds  of  laces,  but  it  is  not  within  the  province  of  this 
article  to  say  which  is  best,  although  tests  and  actual 
service  have  proved  one  kind  to  be  far  ahead  of  all  the 
others. 

MAINTENANCE  COST. 

Belts  should  be  maintained  at  a  total  cost,  including 
labor,  supplies  and  new  belting,  of  between  14  and  25 
per  cent,  a  year  of  the  inventoried  value  of  the  belting 
when  new.  In  many  shops  the  cost  is  over  100  per 
cent.  The  belt  failures  per  month  should  not  be  more 
than  three  to  every  100  belts.  No  main-drive  belt 
should  ever  be  allowed  to  fail,  and  no  delay  of  over  10 
minutes  due  to  any  failure  should  be  tolerated. 
These  results  cannot  be  obtained  by  haphazard 
methods.  In  a  shop  running  800  or  more  belts  there 
should  be  a  regular  foreman  to  keep  the  records  and 
direct  the  work.  This  foreman  can  also  take  charge 
of  the  oiling  and  abrasive  wheels.  In  a  smaller  shop 
the  foreman  would  also  be  expected  to  work.  No  one 
should  be  allowed  to  draw  any  belting  from  the  store- 
house except  the  belt  foreman.  A  record  of  every  belt 
should  be  kept,  such  as  is  shown  in  the  accompanying 
figure.  All  possible  repairs  should  be  made  outside  of 
working  hours.  The  following  simple  rules  cover 
about  all  there  is  m  the  care  of  belts. 


the  ends  for  the  splice,  place  them  on  a  board  1  inch 
longea  and  0.5  inch  wider  than  the  splice.  Place  the 
edges  from  which  the  splices  are  squared  in  a  perfectly 
straight  line.  Take  the  belt  to  a  board  just  back  of 
the  splice. 

Open  the  splice  and  spread  on  hot  glue,  place 
another  board  on  top  of  the  splice  and  clamp  tightly 
with  hand  clamps  or  in  a  press,  such  as  an  old  letter 
press.  If  a  press  is  used,  10  minutes  is  long  enough 
to  keep  pressure  on  the  belt,  but  if  hand  clamps  are 
used  they  must  be  left  on  for  3  or  4  hours.  In  either 
case,  the  belt  should  not  be  put  under  tension  for  at 
least  5  hours  after  glueing.  Paper  placed  between  the 
boards  and  the  belt  will  prevent  the  belt  from  becom- 
ing glued  to  the  boards. 

Greasy  belts  should  be  cleaned  with  gasoline  before 
attempting  to  cement  them.  .\nj'  grease  in  belts  Or 
glue  is  likely  to  cause  the  splice  to  fail.  No  rivets, 
wire,  pegs  or  any  other  fastenings  aside  from  cement 
should  be  used  in  splicing  belts.  Ordinary  furniture 
or  patternmaker's  glue  is  satisfactory  for  belting. 

TENSION  AND  THICKNESS  OF  BELTS. 

Belts  should  have  a  tension  when  at  rest  of  about 
100  pounds  per  inch  of  width  of  good  double  belting. 
If  net  practicable  to  measure  the  tension  on  the  belt, 
make  the  cut  length  i  inch  per  too  feet  less  than  the 
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tape-measured  length  over  the  pulleys.  A  steel  tape 
should  be  used.  Great  care  should  be  used  to  prevent 
the  running  of  too  tight  belts  and  consequent  burning 
of  bearings. 

Double  belts  should  not  be  run  on  pulleys  less  than 
6  inches  in  diameter,  nor  triple  belts  on  pulleys  less  than 
20  inches  in  diameter.  Belts  should  sag  onto  pulleys 
and  not  away  from  them.  Very  short  drives  (belts 
under  20  feet  long)  should  be  avoided.  Whenever  pos- 
sible, run  up-and-down  belts  on  a  slant  so  that  the  belt 
will  sag  onto  the  pulleys. 

ENDLESS  BELTS. 

All  machines  furnished  with  any  means  of  taking  up 
the  stretch  should  have  endless  belts.  Large  over- 
head drive  belts,  over  6  inches  wide,  should  be  made 
endless  as  soon  as  the  stretch  is  taken  out.  It  is  not 
advisable  to  make  new  belts  endless  at  installation  on 
account  of  the  stretching.  Wood-working  machines 
having  belts  which  do  not  require  too  frequent  tighten- 
ing' will  run  better  with  endless  than  with  laced  belts. 
Side  and  bottom  head  belts  on  planers,  matchers,  etc., 
should  be  run  endless. 

CLEANING  AND  OILLVG. 

Belts  which  have  become  too  greasy  and  dirty  should 
be  cleaned  with  gasoline,  then  scraped,  and  wiped  with 
waste.  In  dry,  dusty  places  it  is  well  to  brush  them 
occasionally  with  a  broom  or  stiff  brush. 

No  rosin  or  belt  dope  should  be  used  except  fish  oil 
and  tallow  mixed  in  equal  parts.  Apply  hot  with  a 
brush  when  the  belt  is  running  or  dip  the  belt  in  the 
dope  tank,  then  dry  and  wipe  ofl  any  grease  which 
may  have  hardened  on  the  belt.  If  applied  while 
running,  care  should  be  taken  not  to  get  too  much  on 
the  belt,  or  it  will  cause  it  to  slip. 

No  mineral  oil  should  be  allowed  to  come  in  contact 
with  belts.  New  belts  should  be  treated  with  fish  oil 
and  tallow  before  using,  and  any  belt  which  becomes 
dry,  hard,  and  glossy  in  service  should' have  an  appli- 
cation of  the  dressing.  This  is  especially  true  of  belts 
in  blacksmith  shops.  The  oil  will  check  to  some  ex- 
tent the  evil  effects  of  the  smoke,  sulphur  gases  and 
dirt,  and  the  life  of  the  belt  will  thereby  be  lengthened. 

OPERATION  or  BELTS. 

In  the  successful  operation  of  belts  it  .is  essential 
that  the  pulleys  and  shafting  be  properly  lined  and  in 
good  repair.  It  is  bad  practice  to  throw  a  pulley  out 
of  line  to  favor  a  bad  belt.  Belts  should  be  run 
with  the  hair  side  to  the  face  of  the  pulleys.  Run 
belts  so  that  the  outside  point  of  splice  trails.  This  will 
avoid  opening  the  splices  by  the  action  of  the  air. 
Belts  should  never  be  run  twisted  or  cross-stepped  on 
cones. 

Keep  pulleys  clean  and  avoid  having  mineral  oil  or 
grease  in  contact  with  the  belts.  If  hard  grease  or 
dirt  is  allowed  to  pile  up  in  corners  of  cones  so  as  to 
form  a  fillet,  the  belt  will  be  very  likely  to  climb,  turn 
over  or  twist.  In  turning  faces  of  cones,  a  clearance 
should  be  cut  in  the  corners. 

A  belt  should  never  be  dampened  in  order  to  open 
a  splice.  An  awl  should  be  used,  gradually  scratch- 
ing or  ripping  the  splice  apart.  -American  Machinist. 


The  Canadian  General  Electric  Company  are  Curni.shing  two 
engine-driven  railway  generators  for  the  Montreal  Street  Rail- 
way. They  have  also  secured  the  order  for  80  additional  rail- 
way motors. 


SAFETY     SYSTEM     FOR  HIGH-TENSION 
TRANSMISSION  LINES. 

With  the  high-potential  systems  of  to-day,  where 
the  power  output  is  large,  it  sometimes  happens  that 
the  main  switches  are  unable  to  stand  the  strain  of 
opening  under  excessive  overload.  This  fact  points 
to  heavy  and  therefore  more  costly  switches,  or  else  a 
method  of  opening  the  circuit  without  throwing  the 
full  strain  on  the  switch. 

A  system  which,  it  is  asserted,  will  accomplish  this 


KiG.   1.— Saketv  Svstem  for  High-Tension  Three-Phask 
Transmission  Lines. 

purpose  and  admit  the  use  of  even  smaller  and  less  ex- 
pensive switches  has  been  patented  by  John  D.  Hilliard, 
Jr.,  of  Glens  Falls,  N.  Y.  Mr.  Hilliard  uses  a  series 
transformer  connected  in  the  line,  two  such  transforrr- 
ers  being  used  for  a  two-phase  or  three-phase  circuit. 
Both  the  primary  and  secondary  of  this  transformer  are 
shunted  by  fuses  or  other  automatic  circuit-breaking 
devices  ;  and  across  the  secondary  terminals  is  con- 
nected a  trip  coil  to  operate  the  automatic  line  switch. 

In  the  accompanying  drawings  Fig.  i  is  a  diagram 
showing  the  invention  applied  to  a  three-phase  alter- 
nating current  circuit,  and  F"ig.  2  shows  it  applied  to  a 
direct-current  circuit. 

In  Fig.  I  (i)  represents  a  three-phase  generator 
supplying  current  to  the  conductors  (2)  (3)  (4),  two  of 
which  are  provided  with  automatic  circuit-breakers  (5) 
(6),  which  are  released  by  the  energizing  of  the  trip- 
coils  (7)  (8).  In  each  of  two  legs  of  ihe  line  is  the 
primary  (9)  of  a  series  transformer.  The  secondary 
winding  (10)  of  each  transformer  is  in  series  with  one 
of  the  trip-coils  of  the  switch.  In  shunt  to  each 
primary  winding  is  a  fuse  (11)  of  a  wide-opening  or 
arc-extinguishing  type.  The  secondary  windings  are 
each  short-circuited  by  a  fuse  (12). 

Under  normal  conditions  of  the  service  the  drop 
across  each   primary  winding  is  small,  owing  to  the 


I'k;.  2.    .Safety  System  for  Higii-Tension  Dirkc  t  C'i  kui  n 
OR  Single-Phase  Transmission. 

mutual  induction  of  the  primary  and  the  short-circuited 
secondary.  The  current  in  the  secondary  does  not 
affect  the  trip-coil,  because  this  coil  is  shunted  bv  the 
fuse  (12);  but  when  an  excessive  overload  is  applied  to 
the  line  the  increased  current  through  the  fuse  (11) 
causes  it  to  blow.  The  entire  current  is  thereby 
thrown  upon  the  primary,  and  the  secondary  current 
consequently  increases  and  blows  the  fut^e  (12).  This 
causes  the  secondary  current  to  energize  the  trip  coil, 
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realease  the  switch,  and  open  the  line  ;  but  the  instant 
the  fuse  (12)  blows  the  secondary  is  practically  opened 
by  reas^on  of  the  great  resistance  and  self-induction  of 
the  trip-coil,  which  is  wound  to  give  this  effect.  The  re- 
actance of  the  primary  winding  (9)  is  therefore  greatly 
increased,  causing  a  large  drop  across  the  terminals  of 
that  coil,  and  this  affords  a  protection  for  the  line 
switch  against  the  liability  of  blowing  up,  so  that 
smaller  and  less  expensive  switches  can  be  used  than 
would  be  safe  otherwise. 

In  Fig.  2  a  direct-current  generator  (13)  is  shown 
carrying  a  non-inducive  load  (14)  and  an  inductive  load 
(15).  Two  automatic  circuit-breakers  are  shown  in 
circuit  with  the  generator,  one  of  which  has  its  over- 
load-coil (16)  shunted   by  a  non-inductive  resistance 

(17)  and  a  fuse  (18),  arranged  in  multiple,  the  over- 
load-coil (19)  of  the  other  circuit-breaker  being  similar- 
ly shunted  by  an  inductive  resistance  (20)  in  multipe 
with  a  fuse  (21).     In  the  case  of  an  overload  the  fuses 

(18)  and  (21)  will  blow  and  the  resistances  serve  not 
only  to  protect  the  circuit-breakers  from  an  excessive 


SIXTY-SIX  THOUSAND  VOLT  TRANS- 
MISSION SYSTEM. 

To  the  Grand  Rapids-Muskegon  Power  Company, 
of  Grand  Rapids,  Mich.,  belongs  the  credit  of  having 
successfully  transmitted  electric  power  at  66,000  volts. 
The  plant  has  been  in  operation  at  that  voltage  since 
April  I,  1906,  and  -for  some  time  recently  the  voltage 
has  actually  been  69,000.  The  only  material  interrup- 
tion during  the  six  months  of  service  was  due  to 
lightning,  which  split  up  a  couple  of  insulators.  The 
insulators  used  are  of  reasonable  size  and  without  any 
extraordinary  precautions  beyond  what  are  usual  in 
sound  high  voltage  construction,  being  Locke  insu- 
lators 14  inches  in  diameter  over  all  and  18  in.  high. 
Wooden  pins  are  used  on  straight  line  work  and  iron 
pins  on  the  corners.  These  pins  are  18  in.  over  all 
and  2  in.  in  diameter  under  the  shoulder.  The  same 
dimension  of  pin  is  used  for  both  wood  and  iron.  The 
transmission  line  conductors  are  No.  2  solid  copper 
wire.  Poles  are  from  45  to  60  feet  long,  none  less 
than  45  feet  being  used.    They  are  of  Michigan  and 


Minimum  and  Maximum  Prices  Quoted  by  the  Hydro-Ei.ectric  Power  Com.mission  for  Electric  Power. 


H.  P. 

Consump- 

Price 

per  H.  P. 

H.  P. 

Price  per 

H  P. 

tion. 

Minimum 

Maximum 

Consumption. 

Minimum. 

Maximum. 

.  .  .  .  3,000 

$17.85 

$20.83 

3,000  — 

1,500 

Si  8. 00 

§23  50 

2. 

....  900 

19.02 

22.01 

900 — 

600 

19  00 

24.50 

1. 

  J, 000 

18.01 

20  79 

3,000— 

1.500 

iS  00 

24.00 

4- 

  750 

19.02 

21.81 

750— 

500 

19.00 

24.50 

5- 

800 

19  00 

22.00 

800— 

600 

19.50 

23-50 

6. 

Gait   

  2,500 

'7-37 

20.07 

2,500— 

1 ,500 

'7- 50 

22.00 

7- 

18. 16 

20.90 

1,000 — 

500 

18.50 

24.00 

8. 

S.  Dumfries  

3,000 

16.63 

'9  37 

3,000 — 

1 ,000 

17.00 

21.50 

9- 

St.  Thomas  

  1 , 500 

21.  ID 

-'3-76 

1, SOC- 

1,000 

21.50 

26.50 

10. 

17.49 

20.  28 

IO, 000 — 

5,000 

'7- 50 

22.50 

1 1. 

....      1 ,000 

21.00 

^3-79 

1,000  - 

500 

2 1.00 

.S  00 

  ■•350 

19  02 

21.79 

'.350— 

900 

19.00 

23.00 

'  3- 

19.85 

22.52 

2,000 — 

500 

20.00 

•»9-50 

14- 

  S-o^""^' 

17.84 

20.49 

5.000— 

1.500 

18,00 

24.50 

15- 

1 ,200 

■895 

2  "-73 

1 , 200 — 

900 

19.00 

23.00 

16. 

3,000 

16.57 

19.30 

3,000- 

1,500 

17.00 

11.50 

17- 

Brantford  Townsliip  

  300 

16.57 

19.30 

300— 

200 

17.00 

2 1 . 50 

18. 

16.25 

15,000  — 

8, 000 

14.00 

•-•50 

19. 

'5-67 

.8. 25 

3,000-- 

2.000 

16.00 

19.00 

20. 

14.56 

16. 98 

10,000 — 

5,000 

15.00 

18.50 

2 1 . 

14-  '5 

16.61 

30,000 — 

15,000 

15.00 

•  7-  75 

Note — Brantford  Township  not  inckided  in  above  estimate,  but  quoted  at  Brantford  rates, 

a'   Brantford  sub  station. 


t^otential,  but  to  force  suflicient  current  through  the 
coils  (16)  and  {19)  to  trip  the  circuit-breakers. 
The  circuits  and  apparatus  in  Fig.  2  can  remain  the 
same  if  generator  is  changed  to  a  single-phase  alter- 
nator.— Western  Electrician. 


GOVERNMENT  PRICES  FOR  ELECTRIC 
POWER. 

To  twenty-one  of  the  municipalities  which  have 
made  application  for  a  supply  of  electrical  energy,  the 
Hydro-Electric  Power  Commission  have  furnished 
estimates  of  the  prices  at  which  their  request  can  be 
complied  with.  The  information  supplied  is  contained 
in  the  list  appended.  First  are  given  the  minimum 
and  maximum  costs  at  which  the  full  amount  applied 
for  by  the  municipality  can  be  supplied  by  the  Com- 
mission. These  will  vary  between  the  limits  mention- 
ed according  to  the  terms  on  which  the  Commission 
obtains  its  supply  of  electricity  for  transmission. 
Slightly  higher  rates  are  also  quoted  for  quantities 
less  than  those  specified  in  (he  applications  received. 
In  each  instance  the  price  is  for  twenty-four  hour 
power  stepped  down  and  ready  for  distribution  to 
consumers. 


Idaho  cedar  and  Southern  cypress.  Forty  poles  are 
placed  per  mile. 

The  grounds  for  the  grounded  wire  are  made  by 
burying  a  coil  of  c  opper  wire  under  every  fiOh  pole. 
Static  interrupters,  choke  coils  and  Westinghouse 
lightning  arresters  are  placed  at  the  power  and  sub- 
stations. There  are  two  15,000  k.w.  direct  connected 
three-phase,  revolving  lield,  Wesiinghouse,  6,000  volt, 
30  cycle  generators  with  exciters  on  the  same  shaft. 
Each  of  these  generators  is  connected  to  two  pairs 
of  Leffel  horizontal  shaft  turbines  running  225  r.p.m. 
The  turbines  are  45  in.  in  diameter  and  are  of  the 
center  discharge  type.  Lombard  water  wheel  gover- 
nors are  used,  with  Tirrill  voltage  regulators  on  the 
generators.  There  is  one  bank  of  three  1,200  k.w. 
transformers  in  this  station,  the  excess  capacity  being 
provided  so  that  in  emergencies  the  output  of  the 
station  may  be  delivered  through  two  transformers. 
Oil  switches  are  provided  in  both  the  6,600  volt 
primary'  and  66,000  volt  secondary  circuits.  The 
66,000  volt  coils  are  connected  delta. 

The  company  have  also  planned  a  transmission  line 
on  steel  towers  direct  from  Croton  dam  to  Grand 
Rapids.  This  line,  we  are  told  by  the  Electrical 
World,  will  be  of  at  least  66,000  volts  and  possibly 
may  be  operated  at  100,000  volts. 
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Branch  Office  of  The  Canadian  Electrical  News, 
Room  B-;4  Bc>ard  of  Trade  Biu'Iding;, 

December  7,  1906. 

Mr.  H.  B.  KirkUnd,  the  genial  sales  manager  for  the  Amer- 
ican Circular  Loom  Company,  severed  his  conneclion  with  that 
firm  during  October. 

Whatever  the  differences  may  be  between  the  Hamilton  street 
Railway  Company  and  their  employees  one  fact  remains,  and 
we  have  realized  it  already  in  Montreal,  that  the  public  have 
some  say  in  the  matter  and  should  not  be  forced  to  walk  merely 
because  the  Company  and  their  employees  have  differences.  If 
the  Company  can  run  cars  surely  a  "neutral"  ought  to  be  able 
to  ride  without  fear  of  a  stone  coming  through  the  window.  Of 
course  the  Union  will  disavow  such  tactics  (they  always  do) 
but  it  is  strange  how  persistently  unlawful  acts  follow  such 
strikes  and  the  Union  are  morally  responsible  for  them. 

We  are  informnd  that  Messrs.  Henry  Birks  &  Sons,  the 
noted  jewellers,  have  decided  to  equip  their  altered  and  eularg- 
ed  premises  with  Nernst  lamps,  finding  the  light  from  them  the 
most  suitable  for  exhibiting  their  precious  stone?.  This  will  be 
the  first  installation  of  any  note  of  Nernst  lamps  in  Montreal. 

Since  the  first  of  September  contractors  in  Montreal  have  had 
an  unprecedented  rush,  in  fact  in  Montreal  with  its  varying 
seasons  it  is  either  a  feast  or  a  famine,  and  a  considerable 
slackening  off  is  looked  for  after  New  Year's. 

Electric il  supply  dealers  report  business  brisk  and  also  com- 
plain of  the  delay  in  securing  shipments  from  the  United  Stales 
either  in  complete  manufactured  articles  or  in  raw  material  tor 
use  in  their  own  factories  here.  As  for  English  shipments,  the 
bulk  of  the  dealers  are  totally  disgusted. 

Failing  to  pass  a  motion  in  favor  of  raising  the  ta.x  on  real 
estate,  the  City  Council  of  Montreal  are  now  figuring  how  they 
can  squeeze  something  out  of  the  Bell  Telephone,  Street  I^ail- 
way  and  M.  L.  H.  &  P.  Company.  At  present  they  get  a 
goodly  sum  from  the  Montreal  Street  Railway,  but  like  Oliver 
Twist,  want  more. 

Again  winter  is  upon  us  with  its  snow,  and  the  patronage 
system  existing  in  the  Montreal  City  Hall  still  retains  the  small 
one-horse  box  sleighs  for  removing  snow  in  spite  of  the  fact  that 
the  Montreal  .Street  Railway  with  approved  appliances  could 
remove  the  snow  from  such  streets  (at  any  rate  as  carry  their 
tr.icks)  in  infinitely  less  time  and  at  a  les>  cost,  but  it  was  ever 
thus  with  civic  affairs  in  Montreal. 

It  is  rumoured  that  the  Cmadian  Pacific  Railway  will  adopt 
electrically  operated  signals  on  their  lines  from  Montreal  to 
V'audreuil,  of  the  Hall  or  somewhat  similar  type.  At  presi  nt 
Hall  si>;nals  extend  from  their  Windsor  Depot  to  Monti eal 
Junction:  the  extension  to  this  s3'stem  will  be  about  20  mil.  s 
moie. 

A  u;iique  telegraph  equipment  may  be  spin  at  the  C.  P.  R., 
viz.,  the  Phantoplex,  invented  by  Mr.  F.  \V.  Jones,  the 
Elecirical  Engineer  of  the  Postal  Telegraph  Cable  Coni|'aii\ . 
We  understand  it  is  at  present  operating  between  Montreal  ;  nd 
North  Bay.  The  systent  consists  of  using  an  induced  altci - 
nating  current,  jumping  the  way  stations  by  means  ol'  con- 
den>-ers  and  thus  using  existing  lines  without  interfering  wilh 
the  ordinary  Morse  instruments.  The  Montreal  Eli  i  tric  Ci^u- 
pany  are  looking  after  Mr.  Jones'  interests. 

The  old  Beauharnois  Canal,  which  is  now  out  of  use  is  being 
diligently  sought  for  by  various  interests  to  use  as  water  power 
for  the  generation  of  electricity.  The  City  of  Montreal  them- 
selves are  making  inquiry  at  Ottawa  in  this  regard. 

The  Magnetite  lamps  and  equipment  for  the  Weslniount  sti  i  i-t 
lighting  installation  are  on  hand,  and  the  mimicipal  folks  have 
already  got  their  arc  lines  strung  and  hangers  up  to  take  over 
the  contract  which  expires  witii  the  Montreal  Light,  Ileal  I't 
Power  Company  this  month.  It  is  expected  that  Magnet iie 
lamps  will  probably  be  burning  about  the  i6th,  and  naturally 
there  is  a  good  deal  of  interest,  as  they  will  be  the  first  of  these 
lamps  to  be  seen  in  this  vicinity,  if  not  in  Canada. 

The  Municipality  of  Notre  Dame  de  Grace  have  lately  com- 
pleted a  water  .system.  The  pumping  is  done  by  motor,  the 
current  for  the  same  being  supplied  by  the  VV'estmount  muni- 
cipal electric  light  plant. 


Mr.  E.  E.  Gary  paid  us  a  visit  from  New  York  lately  and 
called  upon  all  his  old  Montreal  friends. 

Mr.  C.  W.  Bongard,  of  Toronto,  has  recently  been  in  Mont- 
real closing  up  some  contracts. 

The  Terminal  Railway  of  Montreal  is  now  practically  a  thing 
of  the  past,  having  been  absorbed  by  the  Montreat  Street  Rail- 
way system.  The  roadbed  will  now  be  considerably  overhauled 
and  the  rolling  stock  improved. 

The  Montreal  Street  Railway  have  made  repeated  demands 
on  the'city  for  the  use  of  more  streets,  and  the  demand  is  fair 
and  just.  True,  there  are  reasonable  objections  in  tearing  up 
an  asphalted  thoroughfare  like  Dorchester  street,  but  it  would 
take  very  little  money  for  the  city  to  make  St.  Luke  street  a 
thoroughfare.  This  parallels  one  of  the  main  arteries,  \iz., 
St.  Catharine  street  only  a  block's  distance  apart,  and  by  joining 
into  its  natural  continuations,  Burnside  and  Ontario  streets  (the 
latter  already  laid  with  tracks),  would  make  a  straight  run  from 
extreme  east  to  west. 

The  City  Council  of  Montreal  are  greatly  exercised  over  the 
question  of  the  gas  and  electric  franchise  to  be  extended  for 
some  30  years.  The  City  Council  are  anxious  to  obtain  money 
from  percentages  in  this  way  to  he  u  ed  ostensibl}'  for  street 
repairs.  Whilst  the  gas  offer  is  not  at  all  unreasonable,  the 
electric  lighting  one  is  such  than  when  the  term  expires  we  will 
be  receiving  almost  as  much  discount  as  the  Lachine  Rapids 
Companj'  gave  before  the  confederation  of  companies  here, 
and  the  Lachine  Rapids  Companj  paid  a  dividend  too. 

We  understand  that  considerable  friction  is  occurring  at  pre- 
sent between  contractors  and  the  inspection  staff  of  the  Mont- 
real Light,  Heat  it  Power  Company  over  some  of  their  decis- 
ions not  called  for  under  National  Board  rules.  One  item  more 
particular!)'  is  the  request  for  porcelain  sockets  on  bathroom 
fixtures.  From  one  point  of  view  several  excellently  designed 
brackets  have  their  appearance  ruined  by  the  use  of  such 
sockets.  Further,  they  are  not  so  strongly  put  together,  and 
finally  it  would  be  just  as  reasonable  to  request  that  the  bracket 
itself  he  made  of  porcelain  tubing.  As  this  is  a  life  protection, 
not  fire,  it  seems  the  duty  of  the  company  to  ground  their 
secondaries,  and  such  requests  will  be  unnecessary. 

Whatever  kicks  the  public  may  have  at  the  Montreal  Light, 
Heat  &  Power  Company  (and  this  is  only  a  natural  and  usual 
result  where  any  company  has  a  monopoly),  it  cannot  be  gain- 
snid  that  the  young  men  in  charge  of  the  variou^  departments 
are  efficient  and  courteous,  in  fatt  the  official  staff  in  this  direc- 
tion is  second  to  none  on  the  continent,  and  have  been  culled 
with  care  from  the  various  staffs  which  were  amalgamated  at 
the  time  of  the  inception  of  the  Montreal  LiJ^ht,  Heat  &  Power 
Company  a  few  years  ago. 


CROCKER  WHEELER  FORM  I-F  VARIABLE  SPEED 
MOTORS. 

Nearly  all  modern  factorv  equipments  require  variable  speed 
drive  for  machine  tools.  To  meet  this  requirement  in  factories 
where  the  conditions  do  not  warrant  the  installation  of  a  multijile 


voltagi'  speed  system,  the  Crockcr-Wheelor  Company  have 
designed  and  are  prepared  to  furnish  a  field  weakening  motor 
suitable  for  operating  on  a  two-w ire  direct  current  system  and 
giving  speed  ranges  up  to  3:1.  1  his  line  s  known  ;is  l-orm  1-F, 
illustrated  herewith. 

The  Packard  Electric  Comp.iny,  Limited,  look  after  ihe  inter- 
ests of  the  Crocker-Wheeler  Company  in  Canada,  and  Bulletin 
No.  67  ilescribing  these  motors  can  be  secured  by  addressing 
their  head  office  at  St.  Cath.Trines  or  their  Montreal  or  Winnipeg 
offices. 
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SCHOOL  OF  SCIENCE  DINNER. 

The  eig^hteenth  annual  dinner  of  the  Engineering 
Society  of  the  School  of  Practical  Science,  Toronto, 
was  held  at  the  Rossin  House  Friday  evening,  Decem- 
ber 7th.  About  400  persons  were  present.  The  tables 
were  beautifully  decorated  and  the  banneret  menu  was 
a  clever  invention.  The  presiding  officer  was  Mr.  K. 
A.  MacKenzie,  President  of  the  Engineering  Society, 
while  at  the  guest  table  sat  President  Hutton,  of  the 
University  ;  Hon.  W.  J.  Hanna,  provincial  secretary; 
H.  Cockshutt,  president  Canadian  Manufacturers' 
Association  ;  J.  W.  Flavelle  ;  Principal  Galbraith;  Dr. 
Ellis;  Rev.  Bruce  MacDonald  ;  Edmund  Burke,  presi- 
dent Ontario  Association  of  Architects  ;  C.  H.  Rust, 
city  engineer  ;  Prot.  Steward  ;  Prot.  C.  H.  C.  Wright; 
Prof.  Mickie  and  Prof.  T.  R.  Rosebrugh. 

The  toast  list  and  respondents  were  as  follows  : 
"The  King"  by  singing  the  National  Anthem;" 
"  Canada  and  the  Empire,"  by  Mr.  Cockshutt  ;  "  The 
Legislature,"  by  Hon.  Mr.  Hanna  ;  "  The  Univer- 
sity," by  President  Hutton  and  Rev.  Bruce  MacDon- 
ald; "The  Faculty  of  Applied  Science,"  by  Professor 
Galbraith;  "Canadian  Industries,"  by  Mr.  J.  W. 
Flavelle,  and  "  The  Profession,"  by  Messrs.  C.  H. 
Rust,  M.  Haney  and  E.  Burke. 


AUTOMATIC  TRANSPORTATION 
SYSTEM. 

The  Automatic  Transportation  Company  have  an 
exhibition  at  11  Colborne  Street,  Toronto,  of  an  auto- 
matic transportation  system  invented  W.  C.  Carr,  of 
Buffalo,  N.Y.  It  is  practically  an  electric  railway 
designed  to  automatically  deliver  mail,  packages  of 
merchandise,  etc.,  to  farm  houses,  stations  or  villages 
in  rural  districts.  The  carriers  deposit  while  en  route 
mail  or  packages  at  any  or  all  stations  on  the  line  and 
at  the  same  time  collect  mail  or  merchandise  and 
return  with  it  immediately  to  the  starting  point  or 
central  station.  The  track  is  elevated  and  the  cars 
are  controlled  from  one  central  point.  It  is  claimed 
that  one  man  can  operate  at  least  twelve  rural  lines. 
In  connection  with  the  automatic  transportation  line, 
telephones  may  be  installed  by  any  person  on  the  line 
at  the  rate  ot  25c.  a  month.  A  Canadian  company 
has  been  formed,  the  interests  of  which  are  in  the 
hands  of  Mr.  Bickerstaff. 


ELECTRIC  TRACTION  ON  THE  COAST. 

A  definite  step  towards  tl^e  construction  of  the  pro- 
posed electric  tramline  between  Chilliwack,  B.C.,  and 
New  Westminster  was  taken  on  November  29th,  when 
Mr.  R.  H.  Sperling,  general  manager  of  the  British 
Columbia  Electric  Railway  Company,  and  Mr.  F.  R. 
Glover,  also  of  the  B.  C.  Electric  Railway  Company, 
started  out  on  a  preliminary  survey  of  the  route  to  be 
followed.  The  line  will  probably  follow  as  ^learlv  as 
possible  along  the  banks  of  the  Fraser  river. 

While  not  definitely  announced,  it  is  expected  that 
construction  work  on  the  new  electric  line  will  be  com- 
menced before  the  close  of  this  year,  and  that  the  line 
will  be  in  operation  in  about  two  years.  The  new 
interurban  line  will  connect  at  New  Westminster  with 
the  interurban  line  between  that  city  and  Vancouver. 

The  increased  demand  for  rolling  stock,  which  the 
continuous  extension  of  the  British  Columbia  Electric 


Railway  Company's  system  necessitates,  is  re- 
quiring the  doubling  of  the  present  capacity 
of  the  company's  car  shops  at  New  Westminster. 
The  company  at  present  operate  street  lailway  sys- 
tems in  Vancouver,  New  Westminster  and  Steveston 
on  the  mainland,  with  interurban  lines  between  Van- 
couver and  each  of  the  other  places,  also  the  street 
systems  in  Victoria,  on  Vancouver  Island,  which  in- 
cludes a  line  to  Esquimalt,  B.  C,  and  all  the  new 
rolling  stock  for  the  past  few  years  has  been  turned  out 
from  their  shops  at  New  Westminster.  Work  on  the 
framework  of  the  new  cars  for  the  Chilliwack  line  will 
be  started  shortly  after  New  Years. 


POWER  PLANT  EXTENSIONS. 

The  British  Columbia  Electric  Railway  Company 
recently  turned  on  the  water  on  a  new  unit  at  their 
Lake  Buntzen  power  house,  adding  3,000  h.p.  to  their 
former  capacity.  They  expect  soon  to  be  calling  for 
tenders  for  a  new  5,000  k.  w.  generator  tor  thi.s 
power  house,  also  new  water  wheels  and  the  enlarge- 
ment of  their  transforming  equipment.  The  power 
house  itself  will  require  to  be  extended  to  accommodate 
the  additional  machinery.  The  need  of  this  has  been 
brought  about  by  the  increased  demand  for  electricity 
as  a  result  of  the  rapid  growth  of  \'ancouver,  and  the 
necessary  extension  of  their  street  railway  system, 
which  includes  complete  railway  facilities  in  the  town 
of  North  Vancouver,  across  Burrard  Inlet.  The 
regular  passenger  traffic  in  North  \'ancouver  was  com- 
menced a  couple  of  months  ago  by  a  service  cn  Lons- 
dale avenue,  the  main  thoroughfare,  and  is  being 
extended  as  needed. 

The  British  Columbia  Electric  Railway  Company 
are  now  running  high  tension  wires  to  I.adner,  B.C.. 
for  the  supply  of  light  and  power  to  that  town.  At 
the  crossing  of  the  Fraser  river  there  will  be  three 
2,000  foot  spans  over  the  center  ot  the  river,  the  lines 
being  placed  on  towers  320  feet  high.  In  addition  to 
that  there  will  be  one-third  of  a  mile  of  pole  line,  the 
poles  being  set  in  dolphins.  It  is  expected  that  cur- 
rent will  be  supplied  to  the  town  early  next  year. 


TRADE  ANNOUNCEMENT. 

It  has  recently  been  called  to  the  attentiv'<n  ot  the  Chase- 
.Shawmut  Company  that  the  claim  is  made  by  some  that  they 
are  using  in  their  enclosed  fusts  tubing-  made  of  asphaltum 
paper  rather  than  of  fibre  as  advertised  by  them.  The  t."hase- 
.Shawniut  Company  have  recently  sent  samples  of  their  tubing  tv^ 
an  analytical  chemist  in  Boston,  who,  after  exhaustive  tests  on 
these  samples  and  of  fuses  of  this  company  n  manufacture, 
bought  in  the  open  .market,  reports  that  the  tubing  used  is  vul- 
canized fibre  of  good  qu.nlity. 

The  Chase-Shawmut  Company  wi  l  be  glad  to  fiimish  l  opies 
of  this  report  to  anyone  who  is  interested. 


The  Hell  Telephone  Company  have  contracted  for  Jl.;,ooo 
poles  for  delivery  next  year  for  I  he  extension  of  telephone  lines 
in  Canada.  This  represents  2,500  miles  of  construction.  The 
rural  telephone  service  of  the  province  of  Manitoba  will  be 
doubled  in  extent.  There  are  some  2.000  farmers  connected  at 
present. 

W'elland,  Ont.,  Town  Council  have  given  the  contract  foi 
street  lighting  to  the  Stark  Electric  System,  Limited,  cf  Toronto. 
The  contract  is  for  40  arc  lights  of  2, o«  o  c. p.,  and  the  price  is 
$40  per  light  per  year,  all  public  buildings  belonging  to  the 
corporation  to  be  lighted  free.  The  rate  for  private  lighting  is 
to  be  8  cents  per  kilowatt,  with  25  per  cent,  discount  if  paid  b\ 
tlie  15th  of  each  month, 


December,  1906 


SUCCESSFUL  DRAFTSMANSHIP. 

How  often  in  the  past  have  you  been  thinking  and  wishing-  to 
be  more  of  a  drafstman,  in  fact,  wishing  to  be  successful  and 
first-class  at  this  work?  How  often  have  you  looked  at  plans 
and  kept  looking  for  a  long  time  trying  to  make  out  certain 
lines?  Have  you  not  often  felt  considerably  embarassed  simply 
because  you  knew  so  little  ahout  plans,  or  you  were  unable  to 
make  even  the  simplest  sketch  or  a  correct,  business-like  looking 
drawing  ? 

As  your  personal  duty  to  yourself,  your  future  and  to  the  credit 
of  your  profession,  you  should  by  all  means  know  all  about 
drawing  and  be  able  to  make  first-class  plans,  details  and 
designs. 

Mr.  Fred  E.  Dobe,  M.E.,  and  chief  draftsman  of  the  Engi- 
neers' Equipment  Company,  97  Washington  street,  Chicago,  has 
for  a  long  time  been  making  a  practice  of  giving  personal  and 
individual  instructions  in  complete  architectural  as  well  as  me- 
chanical drawing  and  designing,  and  is  prepared  to  accept  a 
few  more  students  old  or  young.  His  instructions  are  given  by 
mail,  but  must  not  be  compared  with  the  ordinary  correspond- 


Fred  E.  Dobe,  M.  E. 


ence  school  instructions,  as  all  the  work  is  laid  out  personally  by 
himself  and  prepared  especially  for  individual  requirements. 
With  this  method  he  is  able  to  satisfy  and  educate  any  experi- 
enced or  absolutely  unexperienced  man,  who  is  willing  to  better 
himself. 

He  furnishes  no  diplomas,  but  lets  your  work  do  the  talking 
and  guarantees  by  contract  to  qualify  you  in  a  few  monlhs'  in- 
struction to  be  able  to  hold  a  first-class  draftsman  position  and 
instruct  you  until  you  are  competent.  His  book,  "Successful 
Draftsmanship,"  size  6x9,  is  sent  free  with  full  particulars  for 
ten  cents  to  cover  cost  of  mailing. 


PERSONAL. 

Mr.  Reid,  late  city  electrician  of  iVIoose  Jaw,  Sask.,  has  been 
engaged  as  superintendent  of  the  new  municip;il  pant  at 
Kenora,  Ont. 

Mr.  George  Black,  who  has  been  manager  of  the  Great 
Nothwestern  Telegraph  Company  at  Hamilton,  Ont  ,  for  many 
years,  has  retired. 

Mr.  S.  W.  Smith,  of  Montreal,  has  joined  ihe  sales  staff  of 
the  Packard  Electric  Company,  Limited,  and  will  cover  the  dis- 
trict of  Ontario  west  of  Kingston. 

Mr.  K.  L.  Aitken,  consulting  electrical  engineer,  Toronto,  has 
removed  to  1003  Traders'  Bank  Building,  where  he  has  increased 
accommodation  for  his  growing  business. 

Mr.  S.  Waller  Mower,  general  manager  of  the  Southwestern 
Traction  Company,  London,  Ont.,  has  been  elected  Secretary  of 
the  American  Street  and  Interurban  Railway  Engineering  Asso- 
ciation. 

Mr.  Louis  W.  Pratt,  who  has  been  connected  with,  the  Brant- 
ford  Electric  &  Operating  Campany,  Brantford,  for  several  years, 
has  tendered  his  resignation  in  order  to  be  become  associated 
with  the  Federal  Electric  Construction  Company,  Limited,  who 
have  recently  moved  their  head-quarters  to  the  Stair  Building, 
Toronto. 

Mr.  G.  P.  Cole,  a  graduate  of  McGill  University,  Montreal, 
has  been  appointed  by  Allis-Chalmcrs-BulK  ck,  Limited,  of  Mon- 
treal, to  superintend  the  desifjning  and  construction  of  electrical 
transformers.  He  entered  McGill  University  in  1897  taking-, 
flrit,  arti,  and  later  electrical  engineerin^i  graduating^  as  B.Sc. 
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in  1903.  Last  spring  he  obtained  the  higher  degree  of  M.Sc. 
After  leaving  college  he  entered  the  employ  of  the  Wagner 
Electric  Manufacturing  Company,  St.  Louis,  where  he  became 
assistant  cliief  engineer. 

Mr.  J.  W.  Baker,  manager  of  the  Canadian  Pacific  Telegraphs 
at  Winnipeg,  at  the  request  of  a  large  number  of  ratepayers, 
has  consented  to  allow  his  name  to  be  placed  before  the  electors 
at  the  coming  civic  elections  as  a  candidate  for  the  Board  of 
Control.  Mr.  Baker  has  resided  in  Winnipeg  for  the  past  sixteen 
years,  and  has  followed  civic  affairs  very  closely. 

Mr.  James  Costello,  Ottawa,  an  electrician  in  the  employ  of 
Ahearn  &  Soper,  Ottawa,  was  attending  to  some  work  at  Wel- 
land,when  he  received  a  bullet  in  the  mouth.  The  bullet  evidently 
came  from  a  revolver  in  the  hands  of  some  careless  person,  and 
there  appears  to  be  no  doubt  that  the  shooting  was  accidental. 
Mr.  Costello  was  taken  to  the  Toronto  General  Hospital. 

The  publishers  of  the  Canadian  Electrical  News  extend 
their  sympathy  to  Mr.  H.E.  Terry,  chief  engineer  at  the  Terauley 
street  station  of  the  Toronto  Electric  Light  Company,  in  the  loss 
he  has  suffered  by  the  death  of  his  wife  under  most  distressing 
circumstances.  Mrs.  Terry  had  entered  an  elevator  in  one  of 
the  large  departmental  stores  for  the  purpose  of  ascending  to 
another  floor,  when  in  an  almost  unaccountable  manner  she  fell 
down  the  shaft  and  was  killed  instantly.  The  elevator  proper 
had  no  door  and  it  is  supposed  that  her  clothes  were  caught 
as  the  door  of  the  enclosure  was  closed.  She  was  45  years 
of  age  and  leaves  a  family  of  four,  two  boys  and  two  girls. 


SPARKS. 

The  St.  John  Railway  Company,  St.  John,  N.  B.,  are  building 
a  large  car  stable  on  Union  street. 

The  Canadian  General  Electric  Company  are  installing  an 
electric  plant  at  Dorchester,  N.  B^,  for  street  and  commercial 
lighting. 

Mr.  A.  R.  Knight  and  Mr.  W.  J.  Wyles  have  formed  a  partner- 
ship to  engage  in  the  electrical  contracting  business  at  Wood- 
stock, Ont. 

The  corporation  of  Notre  Dame  de  Grace,  Que.,  has  made  an 
arrangement  for  street  lighting  with  the  Town  of  Weslmount, 
which  has  a  municipal  plant.  The  contract  price  is  $35  a  lamp 
for  100  incandescent  lamps. 

Gravenhurst  and  Bracebridge  made  application  to  the  Hydro- 
Electric  Power  Commission  for  the  power  rights  of  South  Falls 
on  Muskoka  river,  and  it  is  understood  that  the  Commission 
will  recommend  to  the  Government  thai  the  power  be  developed 
for  the  joint  benefit  of  the  two  municipalities. 

Messrs.  Walter  Piggott,  John  Piggott,  W.  E.  McKeough,  W. 
R.  Phillimore  and  W.  C.  Crawford  have  purchased  the  American 
interests  in  the  Windsor,  Essex  and  Lake  Shore  Railway  Com- 
pany and  will  henceforth  assume  al!  conirol  of  the  road.  The 
power  house  at  Kingsville  is  now  almost  completed,  and  the  line 
will  be  finished  as  far  as  Leamington  in  a  very  short  time.  It  is 
expected  that  cars  will  be  running  between  these  two  points  by 
the  first  of  May.  The  company  intend  proceeding  with  the  line 
between  Chatham  and  Leamington. 

During  the  past  season  the  Montreal  .Street  Railway  Company 
has  renewed  no  less  than  twenty  miles  of  track,  and  when  Craig 
street,  from  Bleury  street  to  its  eastern  limit,  together  with 
Amherst  and  Ontario,  is  permanently  laid,  the  entire  system  will 
be  in  excellent  condition.  Speaking  of  the  men  employed  on 
this  great  sysiem,  Mr.  W.  G.  Ross,  general  manager,  stated 
that  there  were  now  1,800  conductors  and  motormf  n,  and  2,300 
employees  all  told.  There  are  at  least  100  men  in  the  company's 
service  averaging  60  years  of  age,  and  there  are  three  conduct- 
ors, Craig,  Mason  and  Lafferty,  who  have  been  in  the  employ  of 
the  Montreal  Street  Railway  Company  from  thirty  to  thirty-five 
years. 

The  Board  of  Trade  of  Minnedosa,  Man. ,  is  at  present  con- 
centrating its  efforts  on  the  organization  of  the  Minnedosa  Power 
Company,  for  the  purpose  of  developing  available  water  power 
in  the  vicinity.  The  Minnedosa  Power  Company  was  formed 
some  few  years  ago,  but  owing  to  insufficiency  of  capital  the 
charter  obtained  was  never  utilized  until  now,  when  it  is  the 
intention  to  float  the  company  as  speedily  as  possible.  With 
this  object  in  view  the  Board  of  Trade  has  issued  a  prospectus 
inviting  application«  for  stock.  Col.  H.  N.  liuttan,  city  engineer 
of  Winnipeg,  has  reported  as  to  the  available  sites. 
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PUBLICATIONS. 

We  are  indebted  to  the  Electric  Controller  &  Supply  Company, 
of  Cleveland,  Ohio,  for  one  of  their  latest  souvenirs. 

The  Century  Electric  Company,  of  St.  Louis,  Mo.,  describe  in 
their  November  bulletin  the  "Century"  single  phase  motors, 
for  which  they  report  a  larg:e  demand.  These  motors  are  car- 
ried by  the  Jones  &  Moore  Electric  Company  of  Toronto. 

A  very  complete  catalogue  of  "Franklin"  air  compressors  has 
been  published  by  the  Chicago  Pneumatic  Tool  Company, 
Fisher  Building,  Chicago,  and  95  Liberty  street.  New  York.  It 
contains  118  pages. 

The  R.  E.  T.  Fringle  Company,  Montreal,  are  distributing  a 
catalogue  of  P.  &  S.  electrical  specialties  as  manufactured  by 
Pass  &  Seymour,  Inc.,  Solvay,  New  York.  Among  the  lines 
included  are  plugs,  porcelain  switch  bases,  bushings,  cleats,  cut- 
outs, sockets,  insulators,  receptacles,  rosettes,  tubes,  etc. 

The  Macallen  Company,  of  Boston,  are  well  known  as  manu- 
facturers of  electric  railway  material,  insultating  joints  and  elec- 
trical specialties.  They  recently  issued  a  price  list  and  catalog 
of  these  goods,  a  copy  of  which  may  be  obtained  upon  ap- 
plication to  their  Canadian  agents,  Messrs.  J.  A.  Dawson  & 
Company,  291  Craig  street  west,  Montreal. 

The  Telephonic  Age  of  Canada,  a  journal  devoted  to  the 
furtherance  of  the  popular  telephone  movement  in  Canada, 
made  its  appearance  last  month,  the  publishers  being  the 
Biggar-Wilson  Company,  of  Toronto.  The  object  of  the  paper 
is  stated  to  be,  in  short,  to  get  into  Canadian  homes  the  half 
million  or  more  phones  for  which  there  is  a  present  demand. 
The  first  number  consists  of  thirty-six  pages,  with  an  attractive 
cover,  and  is  typographically  a  credit  to  the  publishers. 

"Alternating  Current  Motors,"  by  A.  S.  McAllister,  Ph.  D. , 
has  been  published  by  the  McGraw  Publishing  Compan)-,  New 
York.  The  author  deals  directly  with  the  electromagnetic  pheno- 
mena of  alternating  current  motors  in  a  simple  manner,  and 
wherever  mathematical  equations  are  employed,  the  assumption 
upon  which  they  are  based  is  definitely  stated.  Moreover,  the 
significance  of  each  transformalion  is  carefully  explained. 
Much  attention  is  given  to  graphical  diagrams  and  to  examin- 
ation of  the  facts  upon  which  they  are  based.  The  book,  which 
contains  280  pages,  is  thoroughly  illustrated,  and  sells  for  $3. 

Longmans,  Green  &  Company,  39  Paternoster  Row,  London, 
E.  C,  have  just  brought  out  a  book  which  should  have  a  large 
sale.  It  is  entitled  "  Producer  Gas,"  the  authors  being  J.  Emer- 
son Dowson  and  A.  T.  Larter.  Professor  Dowson  has  devoted 
30  odd  years  to  the  subject  of  producer  gas  and  its  applic- 
ations, and  in  x88i  he  exhibited  his  apparatus  at  the  Paris  Elec- 
trical Exhibition.  The  first  three  chapters  of  the  book  are  de- 
voted to  a  consideration  of  the  formation  of  producer  gas  frcni  a 
strictly  theoretical  point  of  view.  Then  follow  chapters  devot- 
ed  to  furnace  work,  engine  work,  suction  plant,  corrparision  of 
gas  and  steam  power,  gas  from  bituminous  coal  for  engine  work, 
calorific  power  of  solid  and  gaseous  fuels,  etc.  Retail  price, 
los.  6d. 

Whittaker  &  Company,  London  and  New  Yor  k, have  just  issued 
a  useful  book  entitled  "Continuous  Current  Dynamo  Design." 
It  is  devoted  largely  to  elementary  principles  and  is  intended,  in 
the  first  instance,  as  an  aid  to  students.    The  author  is  H.  M. 


Llobart,  M.I.E.E.,  Mem.  A.I.E.E.,  whocalls  special  attention  to 
the  introduction  of  18  complete  dssigns  in  calculated  form.  For 
convenience  of  calculation  and  study  of  these  designs,  tables 
have  been  introduced  in  each  chapter  giving  just  sufficient  data, 
of  the  18  machines  to  enable  the  student  to  calculate  the  parts 
of  the  design  with  which  the  chapter  has  been  dealing.  Thus 
when  this  is  done  he  will  have  arrived  at  the  complete  calculation 
fjr  these  18  designs.  The  book  contains  106  illustrations  and 
may  be  obtained  from  the  MacMillan  Company  of  Canada, 
L'mited,  27  Richmond  street  west,  Toronto  ;  retail  price  S2. 


TRADE  NOTES. 

Jenkins  Bros.,  of  New  York,  have  ordered  a  150  hor^e  power 
engine  from  the  Robb  Engineering  Company  for  the  new  factorj- 
they  are  building  in  Montreal. 

The  Tacoma  Steel  Company  recently  purchased  from  the 
Vancouver  office  of  Allis-Chalmers-BuUock  a  large  duplex  steam 
compound  air  compressor,  complete  with  inter-cooler,  together 
with  a  number  of  3^  inch  Ingersoll  lock  drills.  This  apparatus 
is  all  for  installation  in  the  addition  10  the  Marble  Bay  Mints  on 
Tuxedo  Island,  B.  C. 

The  Gilson  Manufacturing  Company,  of  Port  Washington, 
Wis.,  have  found  it  necessary,  owing  to  the  Increase  in  their 
business,  to  establish  a  Canadian  factory.  This  is  now  being- 
built  at  Guelph,  Ont.,  and  will  be  ready  for  operations  at  an 
earlj'  date.  This  company  manufacture  a  complete  line  of  air- 
cooled,  water-cooled  and  oil-cooled  gasoline  engines  in  sizes 
from  I  h.  p.  to  15  h.  p.  and  adapted  for  all  power  purposes. 

The  Hamilton  Engine  Packing  Company,  of  Hamilton,  Ont., 
have  lately  opened  up  an  office  and  warerooms  in  N'ancouver' 
B.  C,  for  the  purpose  of  more  expediently  looking  after  their 
western  business.  The  office  is  located  at  842  Pender  street 
and  is  in  charge  of  Mr.  .\.W.  Clappison,  formerly  of  the  Toromo 
office.  In  the  \'ancoiiver  warerooms  they  are  carrying  a  full 
line  of  engine  packing,  pipe  and  boiler  covering  and  engineers 
and  mill  supplies. 

Allis-Chalmers-Bullock,  Limited,  through  their  \ancouver 
office,  have  secured  the  contract  for  the  supply  and  installation 
of  the  complete  1  ghting  equipment  in  the  new  Empress  (CP  R. ) 
Hotel  at  N'ictoria,  B.  C.  The  equipment  will  consist  of  three  75 
k.  w. ,  d.  c,  engine  type  generators  direct  connected  to  three 
13  X  14  Robb-Armslrong  engines,  also  complete  switch-board 
equipment  consisting  of  three  generator  panels,  one  power 
feeder  panel,  and  three  lighting  feeder  panels,  all  of  blue 
X'ermont  marble.  The  fact  that  this  order  was  received  under 
keen  competition  speaks  very  highly  for  the  excellent  q«.-<'  t\  M 
the  .\llis-Chalmers-Bullock  product. 

The  business  heretofore  carried  on  by  Mr.  C  E.  Shedru  k  at 
Sherbrooke,  Que.,  has  been  formed  into  an  incorporated  con  - 
pany,  under  the  the  name  of  Shedrick.  Righy  Compiany.  Limit- 
ed, with  headquarters  at  157  Craig  street  west.  Monti eal.  Mr. 
.Shedrick  will  continue  to  be  inteniifit-d  with  the  business,  which 
will  be  conducted  on  a  more  extensive  scale  than  heretofore  and 
will  embrace  the  following  lines  :  Electrical  measuring  instru- 
ments ;  electrical  heating  and  cooking  app.iratus  ;  Sludrick's 
electric  light  controller  or  flat  ■  ate  meter  ;  electrical  scientific 
and  experimental  work  ;  nickel,  copper  and  brass  plating,  etc. 
The  company  will  also  be  Canadian  agents  for  iho  Whitnev 
Electrical  Instrument  Company,  as  heretofore. 


Oneida  Galvanized  Chain 

For  Arc  and  Incandescent  Lamp  Suspension 


Send  for  free  sB,.mple  to  Kevrvg 
one  lamp   stating   length  required 


Mokrvvif o.cl\jr©d  by 


ONEIDA  COMMUNITY,  Limited 

NIAGARA  FALLS.  ONTARIO 
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SPARKS. 

The  Knight  water  power  at  Knightington  (Fourth  Chute), 
Ontario,  has  been  acquired  by  Mr.  D.  J.  McCuan  on  behalf  of 
the  owners  of  the  Radnor  iron  mine  in  Grattan. 

The  Hydro-Electric  Power  Commission  gave  its  first  quotation 
for  electric  power  to  the  Corporation  of  Brockville,  Ont.  They 
offered  to  supply  1,000  h.p.  at  $25  per  h.p.  for  a  24-hour  service. 

The  B.  C.  Electric  Railway  have  extended  their  city  lines  in 
Victoria.  They  have  put  down  double  track  on  part  of  Douglas 
street  and  extended  the  line  on  that  street.  They  have  installed 
quite  a  number  of  induction  motors  this  fall  throughout  the  city 
for  convenient  service. 

A  move  is  on  foot  to  install  a  municipal  electric  plant  at 
Streetsville,  Ont.  It  is  proposed  to  expropriate  the  pole  line 
which  was  constructed  by  the  Southern  Light  and  Power  Com- 
pany and  have  a  dam  constructed  from  plans  which  have  been 
prepared  by  Mr.  John  S.  Fielding,  C.  E.,  of  Toronto. 

Hutchison  Bros.,  of  Victoria  B.  C,  have  formed  a  company 
wiih  a  capital  of  $40,000,  for  the  purpose  of  carrying  on  a  more 
extensive  business  than  in  the  past.  Their  plans  embrace  im- 
mediate entry  upon  the  field  of  general  engineering  work  and  the 
manufacture  throughout  of  gas  and  oil  engines  of  their  own  de- 
signs. They  purpose  erecting  a  machine  shop  60  x  60  feet  and 
a  boat  shop  60  x  50  feet. 

Mr.  J.  B.  Kelly,  chief  engineer  of  the  electric  plant  at  Goderich, 
Ont.,  has  submitted  a  report  on  the  cost  of  increasing  the  plant 
from  2,200  lights  to  4,000  lights  capacity.  The  cost  is  given  as 
follows:  One  4,ooo-light  alternating  generator  with  swilchboaid 
instrumei.ts,  arc  lights  (45)  and  regulator  for  the  arc  lamps  for 
one  circuit  of  fifty  lamps,  $6,500;  generator  foundation  and  belt 


$400;  new  line  shaft,  pulleys,  clutches  and  couplings,  etc.,  $1,000; 
new  boiler  to  replace  No.  i,  brick  work,  etc.,  $1,500;  new 
foundation,  etc.,  for  large  engine,  $1,000;  new  air  pump,  con- 
denser, etc.,  $1,800;  making  a  total  of  $12,200. 

Representative  Wanted  for  Electricity  Meters 

First  class  references  required.  Reiser  &  Schmidt,  Johaonisstrasse 
20  Berlin  N.,  Germany. 
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THE  TELEPHONE 

^^^pfH^Jsv      Is  a  Companion,  Friend  and  Servant 
Combined. 
Invaluable    for    convenience    in  the 
household. 

LONG  DISTANCE  TELEPHONE  SERVICE 

has   no   equal   for   the    facility   it    affords  in 
business  life. 

Full  particulars  as  to  rates  and  service  at  the 
nearest  office  of  the 
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WANTED 


By  the  Municipality  of  Macleod,  Alberta,  a 
thoroughly  qualified  man  to  take  charge  of 
Municipal  Waterworks  and  Electric  Light 
Sratems  Must  understana  both  kinds  of  ma- 
chinery thoroughly.  Apply  stating  experience, 
giv  copies  of  references,  etc.,  salary  expectfd, 
and  state  wnat  .-.team  papers  applicant  holds 
if  any. 
Address  applications  to 

E.  FORSTER  BROWN, 
Secretary  Treasurer,  Macleod,  Alberta. 


Electrical  R.ep^irs 

The  Best  Equipped  and  Oldest  Firm  in  Canada 

EiBGiriG  Repair  R  Gontractloo  60. 

617  &  619  Lagauchetlere  St.       •       MONTREAL        -        Bell  Telephone  Mala  2177 


The  Local 


Hardware  Man 


"1 
I 

to  know  of  A 


Is  one  of  the  first  to  know  of  J 
contemplated  building  oper-  jj 
ations.  His  favor,  his  "O.K."  U 
is  worth    having.    Talk  up 
your  goods  to  him  through  jjjj 

HARDWARE  AND  METAL  | 

Goes  everywhere  in 
Canada  weekly.  .  . 

THE  MacLEAN  PUBLISHING  CO.. 
LIMITED 

Montreal  Winnipeg  Toronto 


THE  AUTO- 
SAFETY  SWITCH 

(Pateated  August  1899,  October  1906.) 

can  be  confidentlv  installed  as 
a  positive  protection  against 
High  Tension  current  entering 
buildings  over  Low  Tension 
circuits,  thus  the  danger  of  fires 
and  fatalities  from  this  cause 
is  eliminated. 

Write  for  descriptive  booklet 
and  discounts  to 

The  AutoSafety 
Electric  Switch  Company 

211  Board  of  Trade  Building,  MONTREAL. 


ftinerican  Circular 

Loom  GoinDanu's 


FLEXIBLE  CONDUIT 


RCwrfCRtB 

MONTREAL  ELECTRIC  COMPANY.  AGENTS. 

The  ORIGINAL  and  only  genuine  "Circular  Loom."  Has  been  in  the  market  for  thirteen  years,  and  handled  by  us  for 
over  ten  years.  No  other  substitute  has  ever  taken  its  place  for  quality  and  adaptability.  Vot  price  lists,  discounts 
and  full  information,  address 

Montreal  Electric  Company,  ^'^ILH"""  Montreal 

Instant  shi()ment  made.  Large  stock  of  «M  fiizes  always  on  hand. 
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The  Toronto  Railway  Company  have  issued  an  order  creating 
four  new  positions  to  be  known  as  divisional  superintendents, 
who  will  have  supervision  over  all  car  starters,  motormen  and 
conductors  at  their  respective  barns.  They  will  deal  with  all 
infractions  of  the  rules,  but  it  is  provided  that  their  decisions 
can  be  overruled  by  Mr.  W.  H.  Nix,  the  chief  inspector.  Mr. 


A.  E.  Edmonds  has  been  appoiuted  to  Dundas  street  bams 
Mr.  J.  M.  McCullough  to  King  street  barns,  Mr.  C.  W.  Steele 
to  Roncesvalles  avenue  barns,  and  Mr.  J.  J.  McWilHams  to  the 
Yorkville  avenue  barns.  The  new  car  starters  are  as  follows  : 
Dundas  street,  Mr.  H.  A.  Pratt  ;  King  street,  Mr.  A.  Hill  : 
Roncesvalles  avenue,  Mr.  A.  McDonald,  and  Yorkville  Mr.  P. 
Blight. 


SPARKS. 

The  Woodstock  Electric  Light  Company 
have  been  given  the  contract  for  electric 
lighting  at  Woodstock,  N.  B. 

The  Canadian  White  Company  made  a 
proposition  to  take  over  the  street  rail- 
way franchise  at  Edmonton,  Alta.,  but  it 
did  flot  receive  favorable  consideration, 
as  the  council  have  in  view  the  operation 
of  an  electric  street  railway  as  a  muni- 
cipal enterprise. 


MAGNIFICIENT  CALIFORNIA 
TRAINS 

via  the  Chicago,  Union  Pacific  and  North 
Western  Line.  The  "Los  Angeles  Lim- 
ited "  to  Southern  California  and  the 
"Overland  Limited"  to  San  Francisco  are 
considered  by  travellers  as  the  finest 
trains  leaving  Chicago.  Less  than  three 
days  to  California.  Drawing  room  and 
compartment  sleepers.  Buffet,  observa- 
tion and  dining  cars.  Trains  electric 
lighted  throughout.  "  The  China  and 
Japan  Fast  Mail"  carries  Pullman  Stand- 
ard and  Tourist  Sleepers  to  all  California 
Coast  points.  Illustrated  California  liter- 
ature, folders  and  rates  to  be  had  on 
application  to  B.  H.  Bennett,  General 
Agent,  2  East  King  St.,  Toronto,  Ont. 


Send  NOW  for 

ELECTRIC 
POWER 
PLANTS 

NEW  EDITION  FEVI&ED  AND 
ENLAR.GED 

This  Ts  a  Practical  Engineers'  Hand  Book, 
dealing  with  the  care  and  mpnagcment  of 
Electric  Power  Plants  in  the  most 
up-to-date  manner. 

It  will  be  found  a  real  help  to  every  work- 
ing engineer— running  an  electric  power 
plant — and  he  should  have  it. 

There  is  a  complete  chapter  devoted  to 
Standard  Wiring,  with  new  talks  and  orig- 
inal diagrams.  The  National  Fire  Under- 
writers' rules  are' given  and  explained,  and 
there  are  meaty  chapters  on  TheXElectrie.al 
Current,  Direct  and  Alternating  Current 
Generators,  Motors  and  Motor  Starters, 
Testing  and  Measuring  Instruments,  etc. 

290  Pages  203  Illustrations 


J2mo  Cloth 

Full  Limp  Leather 


$I.SO 
$2. SO 


SPON  &  CHAMBERLAIN 

Publishers  of  Technical  Books 


123  Liberty  St. 

Dep.  C.  E. 


NEW  YORK,  U.S.A. 


KENT  BROTHERS 

Miner3"and  Exporters  of 

CANADIAN  AMBER.  MICA 

KINGSTON,  ONT.  CANADA 

Write  us  for  your  requirements  in  MICA 


Tl[  Rill  mi  Ciitlll  GB. 

E 


bimiTED 


lectrical  Machinery,  Fixtures  and  Supplies 
Interior  Wiring,  Telephones,  Underground 
Conduits  and  Transmission  Lines.    .  . 


Branch  Store  : 
39  ColborneSt.,  BRANTFORD. 


Phone  Main  4219 
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^SUCCESSFUL' 


/ 


DRAFTSMANSHIP 


TAUGHT  PERSONALLY  AND 
INDIVIDUALLY  BY 

CHIEF  DRAFTSMAN 

of  large  concern,  who  guarantees  you  a  fir»l<i«»s  draftinj- 
room  knowledge,  experience  and  high  salaried  position  in 
few  months,  home  instruction. 

Address  Chief  Draughtsmao,  DhisloB  12 
ENGINEERS'  EQUIPMENTCO.,  (Inc.)  CHICAGO,  ILL. 


We  are  prepared  to  supply  high  speed 
vertical  enclosed  engines  of  the  English 
type,  up  to  750  horse  power. 

The  oiling  system  of  these  engines  is 
under  a  pressure  of  15  Ihs.  to  the  square 
inch,  ensuring  a  copious  supply  of  oil  to 
all  hearings. 

They  have  Robh-Armstrong  automatic 
governors  and  Sweet  balanced  valves, 
giving  the  best  regulation  and  highest 
economy. 

ROBB  ENGINEERING  CO.,  Ltd. 


AMHERST.  N.S. 


DISTRICT 
OFFICES 


320  Ossington  Avenue.  Toror\fo.  WILLIAM  McKAY.  Manfta*r. 
Bell  T»lepKone  Buildlrt«.  Montreal,  WATSON  JACK.  M»rva.«»r 
355  'C»rlton  Street.  Winnipeg.  J.  F.  PORTER.  Manager. 
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The  City  Council  of  Gait,  Ont.,  have  renewed  for  three  years 
the  electric  lighting:  contract  with  the  Gait  Gas  Light  Company, 
the  contract  to  be  terminable  in  zYz  years  time  on  six  months' 
notice. 

The  ratepayers  of  Wolfville,  N.  S.,  are  considering  the 
acquisition  of  the  electric  plant  for  both  street  and  commercial 
lighting.  If  acquired,  an  all-night  service  will  probably  be 
adopted. 

The  new  works  of  the  Plymouth  Cordage  Company,  Wel- 
land,  Ont.,  will  be  operated  by  electricity,  the  Cataract  Power 
Company,  of  Hamilton,  having  secured  a  contract  to  supply 
r,2oo  h.  p. 

John  E.  Scott  and  Moses  Rubenstein  have  commenced  busi- 
ness in  Montreal  as  electrical  contractors,  under  the  firm  name 
of  Scott  &  Rubenstein.     Mr.   Rubenstein  was  formerly  chief 


contracting  agent  for  the  Montreal  Light,  Heat  &  Power  Com- 
pany. 

The  gross  earnings  of  the  Niagara,  St.  Catharines  &  Toronto 
Railway  Company  for  the  year  ending  October  31st,  1906, 
amounted  to  $225,447,55,  as  against  $210,484,79  for  the  cor- 
responding period  of  the  previous  year,  showing  an  increase  of 
$14,972,76. 

During  the  six  months  ending  October  31,  the  Winnipeg  elec- 
trical department  received  2,823  applications  for  permits  to  in- 
stall electricity,  and  2,367  applications  for  the  use  of  current. 
The  horse  power  of  motors  installed  in  the  period  was  1,002. 
The  number  of  outlets  wired  in  the  six  months  was  30,731  and 
27,308  incandescent  lights  were  installed  in  the  city.  Forty- 
eight  arc  lamps  were  installed  in  the  interiors  of  buildings  in  the 
period.  It  is  significant  that  the  number  of  incandescent  lights 
installed  in  .'\ugust,  September  and  October  was  18,179,  or  very 
nearly  double  the  number  installed  in  the  preceding  three  months. 


SHEDRICK'S  ELECTRIC  LIGHT  CONTROLLER 

ELECTRICAL  MEASURINC  INSTRUMENTS 
ELECTRIC  HEATING  APPARATUS 

SHedriGk.  Riabu  Gompanu,  ynnted 

MONTREftL 

Canadian  Agents  Whitney  Electrical  Instrument  Co. 


TELEPHONES 


We  manufacture  TELEPHONES  for  all  hinds  of  service 
Central,  Exchange,  Factory,  Warehouse,  etc.  Our 

DESK  TELEPHONE 

as  illustrated  is  a  handsome  instrument.  Perfect  in 
construction  and  design,  with  no  exposed  contacts  or 
wires,  and  has  many  other  points  of  advantage. 

Fully  guaranteed  and  sold  on  merit. 

Send  for  our  new  Telephone  Catalogue. 

John  Starr,  Son  &  Co.,  Limited 


p.  O.  Box  448 


HALIFAX,  N.  S. 


THE  CANADIAN  HAND-BOOK 
OF  STEAM  AND  ELECTRICITY 


BY  WILLIAM  THOMPSON 


170  Pages,  Illustrated 


In  Strong  Cloth  Hniding 


I  HE  preparatory  chapters  are  devoted  to  a  concise  explanation  of  •■ 
the  foundation  principles  of  Mathematics,  a  knowledge  of  which 
is  absolutely  necessary  to  the  study  of  Electricity  and  Engineering. 
In  the  succeeding  chapters  the  student  is  led  by  gradual  stages  to  a 
more  complete  acquaintance  with  these  subjects,  and  is  equipped  with 
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The  property  of  the  Capital  Power 
Company  at  Deschenes,  six  miles  from 
Ottawa,  has  been  acquired  by  the  C.P.R- 
tor  $240,000. 

The  ratepayers  of  St.  Marys, Ont., defeat- 
ed by  three  votes  the  by-law  to  give  a  loan 
of  $40,000  to  the  Midland  Electric  Rail- 
way Company. 

The  financial  statement  of  the  Light 
and  Power  Department  of  the  City  of 
Guelph  for  the  last  fiscal  year  shows  a 
profit  ot  $4,537.54. 

Frank  Cowing,  of  Hamilton,  an  elec. 
trician  in  the  employ  of  the  Raven  Lake 
Portland  Cement  Company  at  Raven  Lake, 
Ont.,  met  his  death  on  November  i8th  by 
coming  in  contact  with  a  high  tension  wire. 

The  ratepayers  of  Selkirk,  Man.,  will 
on  Debember  i8th  vote  on  the  question 
whether  the  Council  shall  or  shall  not 
operate  municipal  electric  light  and  tele- 
phone systems,  in  accordance  with  the 
powers  given  by  the  Municipal  Electric 
Light,  Gas  &  Telephone  Act  of  Manitoba. 

The  Montreal  Street  Railway  Company 
have  given  notice  that  on  January  ist 
they  will  increase  the  wages  to  conductors 
and  motormen  i  cent  per  hour.  The  new 
schedules  will  be  as  follows  :  First  and 
second  year,  18  cents :  second  to  fifth 
year,  19  cents,  and  five  years  and  over, 
20  cents  per  hour.  The  increase  entails 
an  increased  expenditure  of  $75,000  per 
annum. 


Northern  Electric  and 
Manufacturing  Co.,  Limited 


Montreal 


Winnipeg 


TELEPHONES 

SWITCHBOARDS 

FIRE  ALARM  APPARATUS 

LINE  MATERIAL  AND  SUPPLIES 


WRITE  US  FOR  PRICES 


Head  Office  and  Factory 


Cor,  Notre  Dame  and  Guy  Sts.,  Moiltrcal 


Second  Edition,  Revised  and  Enlarged 


Price  $1.00,  Postage  Prepaid 


The  How  and  Why  of  Electricity" 

BygCharles  Triple  r  Child 


yy  HILE  the  added  matter  has  brought  the  volume  up  to  date  in  every  phase  of  this  study,  the  original  text,  as  prepared  by  it*. 

brilliant  author,  remains  to  entrance  the  reader.  N'ew  illustrations  have  been  made  where  it  was  deemed  po>sible  to  furtl.er 
illuminate  the  explanatory  matter.  The  book  contains  no  mathematics.  The  phenomena  of  electricity  ^re  treated  in  splcndml) 
arranged  word  pictures,  and  the  engineer,  the  student  and  the  non-technical  reader,  alike,  may  be  benefitted  and  entertained  by  ihi> 
book. 


THE  HOW  AND  WHY 
OF  ELECTRICITYs^ 

BvCHARLESTRIPLER  CHILD 


CONTENTS. 

CHAPTER 

Preface 
I  The  Electric  Current 
II  The  Electric  Battery 

III  The  Effects  of  Electric  Flow  in  the 

Circuit  — Heat  aud  Chemical  Action 

IV  The  Effects  of  Electric  Flow  Outside  the 

Circuit— Msgnetism  and  Itiduction — 
The  Electrical  fnits 
V  Electromagnets— The  Telegraph 
VI  Electric  Sigualine  Apparatus 
VII  The    Relation   Between   Magnets  and 

Electric  Currents 
VIII  Induction  and  Reactive  Coils 
IX  The  Telephone 
X  Telephone  Accessories 
XI  The  Mechanical  Generation  of  Electricity 
Xtl  The  Dynamo  Machine 

XIII  Various  Types  of  Dynamo  Machines 

XIV  Alternators— P  Ivphasc  Currents 
XV  The  Electric  Motor 

XVI  The  Electric  Railway 
XVII  Polyphase  Currents  and  Motors 
XVIII  Electrical  Power  Transmission 
XIX  The  Incandescent  Light 

XX  The  Arc  Light 
XXI   Electrochemistry— Storage  Batteries 
XXII  Wireless  Telegraphy 

XXIII  Radiation— X-Rays 

XXIV  Recent  Theories 


"The  de.*criplions  are  helped  out  with  cut*  and 
diagrams  that  really  explain.  We  know  noth 
ing  that  gives  so  much  help  on  a  difficult  and 
complex  matter  in  so  short  a  space."— New 
York  Sun 

"We  can  unhesitatingly  recommend  this  t»o  k 
to  all  non. technical  readers,  who  desire  a  ciraple 
and  yet  correct  account  of  the  different  features 
of  modern  electrical  development."  —  Slrrrl 
Railway  Journal.  New  York 

"Is  admirably  adapted  to  instruct  the  i.i>ii- 
technical  reader  who  is  interested  in  that  nub 
ject.  «  •  *  Mr  Child  en.ioyed  a  high  irpnis- 
tion  for  the  clearness  and  intelligihilitv  of  his 
writing,  and  the  volume  in  question  e\hibits 
these  qualities."— New  York  Tritmne. 

"  In  spite  of  the  great  mass  of  electrical 
literature  already  exhisti-g.  it  is  one  of  the  find 
go^xi  Kvks  of  its  kind.  •  *  •  It  will  find  ■ 
large  circle  of  reader*  on  its  erideat  merlta"  - 
Engineering  New*.  New  York. 


Semi  us  your  order  lo-da\' 


THE  C.  H.  MORTMER  PUBLISHING  COMPANY 


Branch  Officks  . 
New  York  Life  Building,  Montreal 
710-721  Union  Bank  Building,  Winnipeg 
Suite  37,  Davis  Chambers,  Vaucc  Ter,  B.  C. 


Head  Office:  Coofcdf ration  Life  Building 

TORONTO.  CANADA 


December,  1906 


THE  CANADIAN  ELECTRICAL  NEWS 


XV. 


 CHAR.LES  BR.ANDEIS  

A.  M.  Can.  Soc.  C.  E.,  A.  M,  Amer.  Inst.  E.  E. 
Mem.  Amer.  Electro-Chemical  Soc,  Etc. 

CONSULTING  ENGINEER 
Estimates,  Plans  and  Supervision  of  Hydraulic 
and  Steam,  Electric  Light,  Power  and  Railroad 
Plants,  Specifications,  Reports,  Switchboard 
Designs,  Complete  Factory  Installations,  Elec- 
tric Equipment  of  Mines  and  Electro-Chemical 
Plants. 

Long  Distance  Telephone  Main  3256. 
Cable  Address  :  Brandeis-Montteal. 

W.  U.  Code,  Univ-Edition. 

62-63  Guardian  Building  MONTRE.A.L 


K.  L  AITKEN 

Consulting  Electrical  Engineer 

has  removed  to 

1003  Traders  Bank  Building 

TORONTO,  ONT. 

T  i^-  .  r,!.  f  Office  -  Main  1482 
Long  Distance  Phones  .|  R<.sidence  -  North  2239 

Edward  B.  Merrill 

B.  A..  B..\.Sc. 
A.  .M.  Can.  Soc.  C.  E.,  Associate  A.  L  E  E. 

CONSULTING  ENGINEER 

Power  Developments  and  Transmission. 
Electric  Lighting.    Electric  Railways. 
Municipal  Engineering.  Industrial  Plants. 

Reports,  Valuations,  Etc. 
TORONTO  AND  WINNIPEG 
Long  Distance  Telephones 

Roclei^ick  «J.  Pa,K>ke 

A.  M.  Can.  Soc.  C.E.    A.  M.  Amer.  Inst.  E.E. 

CONSULTING    ELECTRICAL  ENGINEER 

Electrical  Power  and  Lighting  .Systems. 
Long  Distance  Power  Transmissions. 
Reports — Tests— Valuattug. 

53-53  Janes  Building    -    TORONTO,  CAN. 

Cable  Address  "Rodparke"  ( W  U.  Code.) 
,  Long  Distance  Telephones — Office  and  Residence 

R.  S.  KELSCH, 

CONSULTING  ENGINEER 

Steam,  Hydraulic,  Electric. 
ReporLs,  Estimates,  Arbitrations. 
NEW  YORK  LIFE  BLDG.,  MONTREAL 


A  Weekly  Journal  of  advance  infui [na- 
tion and  public  works. 

The  recognized  medium   for  advertise- 
ments for  'Tenders. 


ICANADttNMRilfeetRElJORDi 


GUY  M.  GEST 

ENGINEER  AND  CONTRACTOR 

EXPERT  ELECTRIC  SUBWAY  BUILDER 


277  Broadway, 

NEW  YORK 


Union  Trust  Bldg  , 

CINCTNNATL  O. 


Plews  &  Trimingham 
CONSULTING  ENGINEERS 

40  Hospital  and  22  St. John  Sts., Montreal 

Plans.  Specifications.  Supervision, 

Tests,  Reports,  .\rbitrations. 


P.  E.  MARCHAND  &  CO. 

Klectrical  Contractors 
Telephone  801 
128  112  Sparks  St.  OTTAWA,  ONT. 

WESCOTT  &GRIER 

Consultinf/  Enyiiieers 

POWER  LIGHTING       -  RAILWAY 

Expert   E.xaminations,  Construction,  Super- 
vision, Design  of  Complete  Equipments,  Better- 
ment of  Existing  System,  Advisory  Reports. 
Nercha^nts  B«.nk  Bldg..  MONTKEAL 
Telephone,  M. 


WESTON 


I  GO. 


Main  Office  and  Wotka,  Waverly  Park,  NEWARK,  N.J.,  U.S.A. 

New  York  Office  :  74  Cortlandt  Street. 

London  Branch  :  Audrey  House,  Ely  Place,  Holborn. 

Paris  Branch  :  E.  K.  Cadiot,  12  Rue  St.  Georges. 
Berlin  :  European  Weston  Electrical  Instrument  Co.,  Ritterstrasse  No.  88. 

WESTON  STANDARD  PORTABLE 
Direct-Reading 
VOLTMETERS,  MILLIVOLTMETERS, 
VOLTAMMETERS,  AMMETERS, 
MILAMMETERS,  GROUND  DETECTORS 

AND  CIRCUIT  TESTERS, 
OHMMETERS,  PORTABLE  GALVANOMETERS 


Weston  Portable  Galvano 
meter— for  Bridge  Work. 


Our  Portable  Instruments  are  recognized  as  THE  STANDARD  the  world  over 
•      Our  STATION  AMMETERS  and  VOLTMETERS  are  unsMrpassed  in  point 
of  extreme  accuracy  and  lowest  consumption  of  energy 


Dry  Battery  Vietoria 

Especially  for  Telephones,  Signal  Works,  Electrical 
Experiments,  Medical  Coils,  Automobiles,  Gas  En- 
gines and  all  purposes  requiring 

GrOOID  B^TTEI^"y 

Agents  Wanted 

F.  KRONBERG  &  CO.  «— 


Please  mention  the  Canadian  Electrical  News  when 
corre.sponding  with  advertisers. 


THE  1906  EDITION  NOW  READY 

S5ANDARD  WIRING 

POR  ELECTRIC  lilGMT  AND  POWER 
ADOPTED 

By  the  Fire  Underwriters  ot  the   United  States. 

By  Cornell  University,  Stanford  University  and  other  Technical  Colleges  and  Schools. 
By  over  109,500  Electrical  Engineers,  Central  Station  Managers  and  Wiremen. 

BECAUSE 

It  is  the  only  book  on  Wiring  and  Construction  kept  strictly  up  to  date. 
It  contains  all  the  necessary  Tables,  Rules,  Formulas  and  Illustrations. 
It  settles  disputes,  and  it  referred  to  before  wiring  will  prevent  disputes. 

Flexible  Leather  Cover.  Pocket  Size,  Retail  Price 


$1.00  Each 


Address  orders  to  Canadian  Electrical  News,  Toronto,  Can. 


THE  CANADIAN  ELECTRICAL  NEWS  December,  .906 


SPARKS. 

The  Welland  Electric  Street  Railway  Company  is  applying 
for  a  charter  at  Welland,  Ont. 

The  Board  of  Trade  of  Raymond,  Alta.,  have  appointed  a 
committee  to  look  into  the  question  of  installing-  an  electric  light 
plant. 

The  proposition  to  install  a  new  electric  light  plant  at  Windsor, 
Ont.,  will  likely  be  submitted  to  a  vote  of  the  ratepayers  in 
January. 

Mr.  J.  Enoch  Thompson  has  made  application  for  a  charter 
for  an  electric  railway  line  from  East  Toronto  to  the  head  of 
Broadview  avenue,  Toronto. 

The  Quebec  Railway,  Light  and  Power  Company  have  their 
new  dam  at  Montmorency  well  under  way.  It  will  have  a  60- 
foot  fall  and  will  furnish  2,000  horse  power. 

At  a  recent  meeting  of  the  Stationary  Engineers'  Association 
of  Victoria,  B.C.,  an  instructive  paper  was  delivered  by  Mr.  W. 
C.  Winterburn  on  "Safety  Valves  and  Calculations." 

The  City  Council  of  Prince  Albert,  Sask.,  have  refused  the 
application  of  W.  S.  Weeks  for  a  street  railway  franchise,  as  it 
is  believed  that  the  city  will  shortly  construct  and  operate  its 
own  street  railway. 

The  Crude  Oil,  Gas  &  Power  Company,  Limited,  has  been 


incorporated,  with  a  capital  of  $100,000  and  bead  office  at 
Windsor,  Ont.  The  provisional  directors  include  Messrs.  N.  P. 
Hickey,  contractor,  and  W.  T.  Greenwood,  insurance  agent,  of 
Detroit. 

The  Maitland  River  Power  Company,  which  propose?-  to 
develop  electric  power  on  the  Maitland  river  near  Goderich, 
have  asked  the  towns  of  Seaforth  and  Clinton  to  join  with 
Goderich  in  guaranteeing  the  companj-'s  bonds  to  the  amount  of 
$50,000  each. 

At  a  Council  meeting  at  Moose  Jaw,  Alta.,  on  November  6th, 
Mayor  McLean  and  Mr.  G.  X.  Reid  were  appointed  a  committee 
to  visit  Winnipeg  to  secure  information  in  connection  with  the 
proposed  enlargement  of  the  Moose  Jaw  electric  plant.  It  is  the 
intention  to  double  the  plant  and  install  the  latest  fuel-saving 
appliances. 

Good  progress  is  being  made  with  the  power  plant  of  the 
Maritime  Coal  &  Railway  Company  at  Chignecto.  \.  S.  This 
plant,  to  which  reference  was  made  in  a  previous  issue,  will 
obtain  its  motive  power  from  the  large  quantities  of  shale  and 
slack  in  the  output  of  the  company's  mines,  and  it  is  hoped  in  this 
way  to  secure  the  maximum  economy  of  operation.  It  is  expect- 
ed that  by  Februarj-  1st  of  next  year  over  2,000  horse  power 
will  be  ready  for  distribution  to  Amherst,  nine  miles  distant  from 
the  mines. 
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SOVEREIGN  BANK  BUILDING,  MONTREAL,  CANADA 

WINNIPEG  OFFICE:  BANK  OF  BRITISH  NOR.TH  AMERICA  BVILOING 


FOR 

Steam  aLnd  Electric  R&ilro8Lds:  Electric  Light  n.nd  Power  Pl&nts:  Building  Con- 
struction: Water  e^nd  Ga-s  Works:  Docks.  H».rbor  Works,  etc..  etc. 


jf     J.  a.  WHITE  A  COMPANY.  INC, 
New  Vork  City 

^  *^  ''^r 


CORRBSPONDENTS 
J.  a.  WHITE  A  COMPANY.  LIMITED. 
Loadoa,  Enzlaad 


WARINO-WHITe  BCILDINO  CO. 
Lnailon.  Eo/tantf 


WE  BUY,  SELL  AND  EXCHANGE 

DYNAMOS  and  MOTORS 

WHAT  HAVE  YOU  FOR  SALE?    WHAT  HAVE  YOU  TO  EXCHANGE?    WHAT  CAN  WE  SELL  YOU? 

We  Have  the  Largest  Electrical  Repair  Shop  in  Can4i(ia 

FRED.  THOMSON  CO. 

LONG  DISTANCE   PHONE   MAIN  3149 

770-772-774  CRAIG  STREET,  -  MONTREAL 


I 


